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0 Peptide compounds, process for preparation thereof and pharmaceutical composition comprising 
the same. 

© A compound of the formula : 




9 

00 



wherein R 1 Is lower alkyl, aryl, arylamino, pyrldyl, pyrrolyl, pyrazolopyridyl. quinolyl, or a group of trie 
formula: 



tL 
LU 




wherein the symbol of a line and dotted fine is a single bond or a double bond, 
X is CH or N. and 
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Z is 0. S or NH, 

each of which may have suitable substituent(s); 
R 2 is hydrogen or lower aikyl; 
R 3 is hydrogen or hydroxy; 

R* is lower aikyl which may have suitable substituent(s). and 

R 5 is ar(lower)alkyl which may have suitable substituent(s) or pyridyl(Iower)alkyl, or 

R 4 and R 5 are linked together to form benzene-condensed lower alkylene; 

A is an amino acid residue excepting D-Trp, which may have suitable substituent(s); and 

Y is bond, lower alkylene or lower alkenylene, 

and a pharmaceuticaily acceptable salt thereof. 

processes for their preparation and pharmaceutical compositions comprising them as active ingredient in 
association with a pharmaceuticaily acceptable carrier or excipient. 
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PEPTIDE COMPOUNDS, PROCESSES FOR PREPARATION THEREOF AND PHARMACEUTICAL COMPOSI- 
TION COMPRISING THE SAME 



The present invention relates to new peptide compounds and pharmaceutical^ acceptable salt thereof. 

More particularly, it relates to new peptide compounds and pharmaceutically acceptable salts thereof 
which have pharmacological activities such as tachykinin antagonism, especially substance P antagonism, 
neurokinin A antagonism, neurokinin B antagonism, and the like, to processes for preparation thereof, to 
5 pharmaceutical composition comprising the same, and to a use of the same as a medicament. 

One object of the present invention is to provide new and useful peptide compounds and pharmaceuti- 
cally acceptable salts thereof which have pharmacological activities such as tachykinin antagonism, 
especially substance P antagonism, neurokinin A antagonism, neurokinin B antagonism, and the like. 

Another object of the present invention is to provide processes for the preparation of said peptide 
10 compounds and salts thereof, 

A further object of the present invention is to provide a pharmaceutical composition comprising, as an 
active ingredient, said peptide compounds and pharmaceutically acceptable salts thereof. 

Still further object of the present invention is to provide a use of said peptide compound or a 
pharmaceutically acceptable salt thereof as tachykinin antagonist especially substance P antagonist, 
rs neurokinin A antagonist or neurokinin B antagonist, useful for treating or preventing tachykinin mediated 
diseases, for example, respiratory diseases such as asthma, rhinitis, cough, expectoration, and the like; 
ophthalmic diseases such as conjunctivitis, vernal conjunctivitis, and the like; cutaneous diseases such as 
contact dermatitis, atopic dermatitis, urticaria, and other eczematoid dermatitis, and the like; inflammatory 
diseases such as rheumatoid arthritis, and the like; pains or aches (e.g., migraine, headache, toothache, 
so cancerous pain, etc.); and the like in human being or animals. 

The object compounds of the present invention can be represented by the following general formula (I). 



26 



30 



35 



40 




1 II >^ R * 

R — Y — CO — A — N — CH — CO — N ' - 

^R 5 

wherein R 1 is lower aOcyl, aryl, arylamlno, pyridyl, pyrrolyl, pyrazolopyridyl, quinolyl, or a group of the 
formula : 



wherein the symbol of a line and dotted line is a single bond or a double bond, 
X is CH or N, and 
Z is 0, S or NH, 

each of which may have suitable substltuent(s); 
H 2 is hydrogen or lower alkyt; 
R 3 is hydrogen or hydroxy; 

R 4 Is lower alkyl which may have suitable substituent(s), and 

R 5 is ar(lower)aIkyl which may have suitable substituent(s) or pyridylflowerjaikyl, or 

R* and R s are linked together to form benzene-condensed lower alkylene; 

A Is an amino acid residue excepting D-Trp, which may have suitable substituent($); and 
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Y is bond, lower alkylene or lower alkenylene. 

According to the present invention, the new peptide compounds (I) can be prepared by processes 
which are illustrated in the following schemes. 

Process 1 



TO 



15 



H — A 




CH — CO — N 



% R 5 



20 



(ID 

or its reactive derivative 
at the amino group or 
a salt thereof 



25 



30 



R - Y - COOH 
HID 

or its reactive derivative 
at the car boxy group or 
a salt thereof 



36 




R A — Y — CO— A- 



I I 

-N — CH — CO — N 



(I) 

or a salt thereof 



40 



Process 2 



so 



50 



Or 



H 



-Y — CO- 




I I 

-A — H — CH — CO — N 



(I-a) 
or a salt thereof 



(IV) 
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TO 



75 



N 

I 




Y — CO — A — N — CH — CO — N 



l a (I-b) 

or a salt thereof 



20 Process 3 



26 



30 



38 



Or 



is 



:o — a- 




(i-c) 

or a salt thereof 



Elimination of 
the car boxy 
protective group 



40 



45 



50 



Or?- 



•Y — CO 




I 1 

-A — N — CH — CO — N 



56 



(I-d) 
or a skit thereof 
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Process 4 



70 



75 



20 



25 



30 





(I-d) 
or a salt thereof 



-Y — CO 




Amidation 



CH — CO — N 



36 



(I-e) 
or a salt thereof 



40 



Process 5 



so 



R — Y — CO — A 




a 



Oxidation 



55 



(I-f) 

or a salt thereof 
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R — Y — CO — — N — CH — CO— N ^ 5 

(i-g) 

or a salt thereof 



Process 6 




Introduction of the 
amino, hydroxy and/ or 
. carboxy protective 
, ii y R group 

TT — Y — CO — A_ — N — CH — CO — N ^ . *- 

c ^ R 

(I-h) 

or its reactive derivative at the 
amino, hydroxy and/or carboxy group 
or a salt thereof 




R — Y — CO — — N — CH — CO — N - 

^ R 



(I-i) 

or a salt thereof 
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Process 7 




R 
R 



MaN 
4 (V 



R 1 — Y — CO — A — N — CH — CO — N . c 

e ^ «5 



(I-j) 
or a salt thereof 



(i 




R 1 — Y — CO — A f — N — CH — CO — N 



(VI) 

or a salt thereof 




2 I 

R ^2 4 
Hydrogenation , | | ^ R 

r R — Y — CO — A„ — N — CH — CO — M , 

(ii) g ^R 5 



(i-k) 
or a salt thereof 
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Process 8 




TO „ ^ 

1 II / R 

R — Y — CO — A.— N — CH — CO — N - 

d ^R 5 

75 (I-i) 

or a salt thereof 



20 



Elimination of the amino 
hydroxy and/or carboxy 
protective group 




25 2 

R CH* A 

i I I 2 ^R 4 

R — Y — CO — A — H — CH — CO — N c 
c v R 5 



30 



(I-h) 
or a salt thereof 



Process 9 

36 ' 1 



40 



R 1 - 




MbSR 9 
R 4 (VI) 



R 5 



50 



(I-k) 
or a salt thereof 



65 
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-Y — CO — A j — N — CH — CO — N . - 
1 R 



(I-A) 

or a salt thereof 




1 1 ^ 



Elimination of the 
amino protective 
group 



. — A — N — CH — CO — N ^ - *- 

R 



(I-m) 
or a salt thereof 





R 2 CH, A 

II 2 - s * 

Y — CO — A — N — CH — CO— « ^ c 

R 



(I-a) 
or a salt thereof 
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Process 11 



10 



16 



20 



26 



30 



36 



40 



49 



50 



56 




R 4 



10- — A — N — CH — CO — N 



(I-n) 
or a salt thereof 



Elimination of 
the hydroxy 
protective group 




(I-o) 
or a salt thereof 



wherein R\ R 2 . R 3 , R 4 , R 5 , A, X and Y are each as defined above, 
Ra is protected hydroxy(lower)aJkyl f 
Rj Is hydroxy(lower)alkyl, 

Rf is lower alkyl which may have suitable substftuent(s), 
Rg Is protected carboxyflowerjalkyl, 
R? is carboxy(lower)alkyi t 

R§ Is carbamoyKlower)alkyl which may have suitable substituent(s). 
R§ is amino protective group, 
R 9 is lower aikyt, 

A, is an amino acid residue containing a thio, 

At is an amino acid residue containing a sulfinyl or sutfonyl, 

A«, is an amino acid residue containing an amino, a hydroxy and/or a carboxy, 

A* Is an amino acid residue containing a protected amino, a protected hydroxy and/or a protected carboxy, 

A* Is an amino acid residue containing a suifonytoxy which has a suitable substituent, 

At is an amino acid residue containing an aztdo, 

Ag is an amino acid residue containing an amino. 

Ah is an amino acid residue containing a protected hydroxy, 

A« is an amino acid residue containing lower alkytthio, 

L Is an add residue, and 

M a and Mb are each an alkaline metal. 

As to the starting compounds (II) and (IN), some of them are novel and can be prepared by the 
procedures described in the preparations and Examples mentioned later or a conventional manner. 

Throughout the present specification, the amino acid, peptides, protective groups, condensing agents, 
etc. are indicated by the abbreviations according to the IUPAOIUB (Commission on Biological Nomencla- 
ture) which are in common use in the field of art 

Moreover, unless otherwise indicated, the amino acids and their residues when shown by such 
abbreviations are meant to be L-configured compounds and residues. 
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Suitable pharmaceutical^ acceptable salts of the starting and object compound are conventional non- 
toxic salt and include an acid addition salt such as an organic acid salt (e.g. acetate, trifluoroacetate, 
maleate, tartrate, methanesulfonate, benzenesulfonate. formate, toluenesulfonate, etc.). an inorganic acid salt 
(e.g. hydrochloride, hydrobromide, hydriodide, sulfate, nitrate, phosphate, etc.). or a salt with an amino acid 
(e.g. arginine, aspartic acid, glutamic acid, etc.). or a metal salt such as an alkali metal salt (e.g. sodium 
salt, potassium salt, etc.) and an alkaline earth metal salt (e.g. calcium salt, magnesium salt, etc.), an 
ammonium salt, an organic base salt (e.g. trimethylamine salt, triethylamine salt, pyridine salt, picoline salt, 
dicyclohexylamine salt. N.lsi'-dibenzylethylenediamine salt, etc.), or the like. 

In the above and subsequent descriptions of the present specification, suitable examples and illustra- 
tions of the various definitions which the present invention include within the scope thereof are explained in 
detail as follows. 

The term "lower" is intended to mean 1 to 6, preferably 1 to 4 carbon atom(s), unless otherwise 
indicated. 

Suitable "lower alkyl" may include a straight or branched one such as methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl. tert-butyl, pentyl, hexyl, and the like, in which the most preferred one is methyl. 

Suitable "aryl" and the aryl moiety of "arylamino" may include phenyl, tolyl, xylyl, mesityl, cumenyl, 
naphtyl, and the like, in which the preferred one is Cc -Cio aryl and the most preferred one is phenyl. 

Suitable "lower aikylene" is one having 1 to 6 carbon atom(s) and may include methylene, ethylene, 
trimethylene, propylene, tetramethylene, methyrtrimethylene, hexamethylene. and the like, in which the 
preferred one is methylene, ethylene or trimethylene. 

Suitable "lower alkenylene" Is one having 2 to 6 carbon atom(s) and may include vinylene, pro 
penyiene, and the like, in which the preferred one is vinylene. 

Suitable "an amino acid residue excepting D-Trp" means a bivalent residue derived from an amino acid 
excepting D-Trp, and such amino acid may be glycine (Gly), D- or L- alanine (Ala), ^-alanine (0AJa), D- or 
L-valine (Val), O or L- leucine (Leu), D- or L-isoleucine (lie), D- or L- serine (Ser), D- or L- threonine (Thr), 
D- or L-cysteine (Cys), D- or L- methionine (Met), D- or L-phenylalanine (Phe). L-tryptophan (Trp), D- or L- 
tyrosine (Tyr), D- or L- proline (Pro), D- or L- hydroxypropine (Pro(OH)) such as 3-hydroxyproline (Pro- 
(30H)) and 4-hydroxyproHne (Pro[40H)), D- or L- azetidine-2-carboxylic acid (Azt), D- or L- thioproline (Tpr), 
D- or L-aminoprofine (ProfNhfc)) such as 3-aminoprollne (Pro(3NHa)) and 4-aminoproline (Pro(4NH 2 )), D- or 
L- pyroglutamic acid (pGlu), 0- or L- 2-aminoisobutyric acid (Aib), D- or L-gtutamic acid (Glu), D- or L- 
aspartic acid (Asp), D- or L- glutamlne (Gin), D- or L- asparagine (Asn), D- or L-lystne (Lys), D- or L- 
arginine (Arg), D- or L- histidine (His), D- or L- ornithine (Om), D- or L- hydroxypiperidinecarboxyiic acid 
such as 5-hydroxypiperidine-2-carboxylic acid, D- or L- mercaptoproline (Pro(SH)) such as 3-mercap- 
toproline (Pro(3SH)) and 4-mercaptoproline (Pro(4SH)), whose side chains, which are amino, hydroxy, thiol 
or carboxy groups, may be substituted by the suitable substituent(s). Said suitable substituent(s) may 
include acyi such as carbamoyl, lower alkanoyl (e.g., formyt, acetyl, etc.). trlhalo(!ower)alkoxycarbonyl (e.g. 
2^2-trichloroethoxyctfbonyl, etc.), ar(lower)alkoxycarbonyl (e.g. benzyloxycarbonyl, etc.), lower alkytsuf- 
fonyl (e.g., mesyl ethylsuffbnyl, etc.), lower alkoxatyl (e.g., methoxyaJyl, ethoxyalyl, etc.), arylsutfonyl (e.g., 
phenylsuifonyl, totylsuffonyl, etc.), hak)ar(lower)aJkoxycarbonyl (e.g„ o-chlorobenzyloxycarbonyl, etc.), 
carboxy (lower)aicanoy1 (e.g., carboxy acetyl, carboxyproplonyl, etc.), glycyt, 0-alanyl» N-k>wer alkoxycar- 
bonyfgtycyl (e^ N-Hxrtoxycarbonylgrycyl, etc.) and N-lower aikoxy carbony I- /3-alany I (e.g., N-t- 
butocycarbonyV^-alanyl, etc.), N,N-di(lower)alkylamino(lower)alkanoyl (e.g., N.IM-dimethylaminoacetyl, N,N- 
dtotfvytaminoacetyt, N,M-<fimethytaminopropionyl f N,N-diethytaminopropionyl, etc.), carboxy alyi, mor- 
phoinocarbonyi, amlno(lower)aIkanoyl (e.g., aminoacetyl, amfnoproptonyl, etc.), N-ar(lower)- 
aitoxycartxyiylamino(tower)aikanoyl (e.g, N-benzyloxycarbonylaminoacetyl, etc.), threonyl, N-lower alkox- 
ycarbonytthreonyl (e.g. N-t-butoxycarbonylthreonyl, etc.), N-lower alkanoylthreonyl (e.g., N-acetylthreonyl, 
etc.), N-lower alkoxycarbonyl(1ower)alkyl-N-lower alkoxycarbonylamino(lower)aikanoyl (e.g.. N-t- 
butoxycartK^ylmethyl-N-^ etc.), a-glutamyl, N-ar(tower)alkoxycarbonyl-Oar- 

(lower)aIkyt-a-gtutamyl (e,g., N-benzyloxycarbonyl-O-benzyf^lutamyl, etc.), 7-glutamyl, N-ar(lower)- 
alkoxycarbonyf-C>ar(iower)aBcv (e.g., N-benzytoxycartx>nyK)-benzyi-7-glutamyl, etc.), tower al- 

kyl (e^ methyl, ethyl, t-butyl, etc), carboxy (lowerJaOcyl (e.g. carboxymethyl, etc), morpholino, glycino 
amide, threonino amide, N-glutamino N-lower alky lam kje (e.g„ N'-glutamino N-t-butylamide, etc.), di(lower>- 
alkylamino (e.g. dimethytamino, etc), ar(lower)alkyl (e.g., benzyl, phenethyl, etc), tr1halo(lower)aJkyl (e.g., 
2^2-trtehloroetftyl, etc), lower aIkoxycarbonyl(tower)alkyl (e.g., methoxycarbonylmethyl, ethoxycarbonyl- 
methyl, t-butoxycarbonyimethyl, etc), or usual protecting group used in the field of art In case that such 
amino acid contain a thio. it may be its sulfoxide or sutfone. 

Suitable "carboxy (lower)aikyl • may include carboxymethyl, carboxyethyl, carboxypropyl. and the like. 

Suitable "protected carboxy(lower)alkyr means the above-mentioned carboxy(lower)alkyl, in which the 
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carboxy group is protected by a conventional protective group such as esterified carboxy group. Preferred 
example of the ester moiety thereof may include lower aikyl ester (e.g. methyl ester, ethyl ester, propyl 
ester, tert-butyl ester, etc.). and the like. 

Suitable "carbamoyl(iower)alkyl which may have suitable substituent(s) n may include carbamoyl(lower)- 
alkyl (e.g.. carbamoylmethyl, carbamoylethyl, carbamoylpropyl, etc.), carbamoyl(lower)alkyl having suitable 
substituent(s) such as lower alkylcarbamoyl(lower)aikyl (e.g, methylcarbamoylmethyl, ethylcarbamoylmethyl, 
etc.), amino(lower)alkylcarbamoyl(lower)alkyl (e.g„ aminomethylcarbamoylmethyl, aminoethytcarbamoyl- 
methyl, etc.), lower alkylamino(lower)alkylcarbamoyl(lower)aikyl (e.g., dimethylaminomethylcarbamoyl- 
methyl, dimethylaminoethylcarbamoylmethyl, etc.), and the like. 

Suitable "lower alkyl which may have suitable substituent(s) w may include a conventional group, which 
is used in the field of art such as lower alkyl, carboxy(lower)alkyl, protected carboxy (lower)alky I, carbamoyl- 
(lower)alkyl which may have suitable substituent(s), each of which is as exemplified above, lower 
alkylamino(lower)aIkyl (e.g. dimethylaminomethyl, dimethylaminoethyl, etc.), hydroxy (lower)alky I (e.g., 
hydroxymethyl, hydroxyethyl, etc.), protected hydroxy(lower)alkyl such as acytoxy(lower)alkyl (e.g. acetylox- 
yethyl, etc.) and the like. 

Suitable "an amino acid residue containing a thio" means a bivalent residue derived from an amino acid 
containing a thio, and may include Tpr, Met, and the like. 

Suitable "an amino acid residue containing a sulfinyl or sutfonyl" means a bivalent residue derived from 
an amino acid containing a sulfinyl or sutfonyi, and may include Tpr(O), Met(O), TprfO 2 ), Met(C) 2 ), and the 
like. 

Suitable "an amino acid residue containing an amino, a hydroxy and/or a carboxy" may include a 
bivalent residue of an amino acid such as Pro(40H), Ser, Thr, Tyr, and the like. 

Suitable "an amino acid residue containing a protected amino, a protected hydroxy and/or a protected 
carboxy" means the above-mentioned group, in which the amino, hydroxy and/or carboxy is protected by a 
conventional group used in the field of the art such as carbamoyl, tower aUcylsulfonyl (e.g., mesyl, 
ethylsulfonyl, etc.), arylsutfbnyl (e.g., phenylsulfonyl, tolytsulfonyl, etc.), lower alkoxycarbonyl(lower)alkyl 
(e.g., methoxycarbonylmethyl, ethoxycarbonylmethyl, etc.), and the like. 

Suitable "an amino acid residue containing suifonyloxy which has a suitable substituent" means a 
bivalent residue derived from an amino acid containing suifonyloxy which has a suitable substituent, in 
which "suifonyloxy which has a suitable substituent" may include lower alkytsulfonyloxy (e.g., methylsul- 
fbnytoxy, ethyisulfonyloxy, etc.), halo(lower)alkylsulfonyloxy (e.g., trifluoromethylsulfonyloxy, etc.), arylsul- 
fonyloxy (e.g., phenylsulfbnyloxy, tolylsutfonyloxy, etc.), and the like. 

Suitable "an amino acid residue containing an azido" may include a bivalent residue of an amino acid 
such as Pro(4N 3 ), and the like. 

Suitable "an amino acid residue containing an amino" may include a bivalent residue of an amino acid 
such as Pro(4Nhh) t and the like. 

Suitable "alkaline metal" may include sodium, potassium, and the tike. 

Suitable "an acid residue" may include halogen (e.g., fluoro, chloro, bromo, iodo), acyloxy (e.g., 
tosyloxy, mesytaxy, etc.), and the like. 

Suitable "arflower)a]ky1 which may have suitable substHuent(s)" may include a conventional group, 
which is used in the field of amino acid and peptide chemistry, such as ar(lower)alkyl (e.g. trityl, benzhydryl, 
benzyl, phenethyl, etc), substituted ar(k>wer)alkyl (e.g., o-fluorobenzyl, m-fluorobenzyl, o-trifluoromethylben- 
zyl, etc), and the Ike. 

Suitable "pyrtdyl(tower)alkyl" may include 2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, and the 

like. 

Suitable group of the formula : 




in which R 4 and R 5 are linked together to form benzene-condensed lower alkyiene, may include 1-indolinyl, 
2-isoindoflnyl, 1^,3,4-tetrahydroquinolin-1-yl, 1 Z3,4-tetrahydroisoquinolin-2-yl, and the like. 

Suitable "hydraxy(lower)alkyr may include hydroxymethyl, hydroxyethyl, hydroxypropyl. and the like. 

Suitable "protected hydroxy(lower)alkyr means the above-mentioned hydroxy(!ower)alkyl, in which the 
hydroxy group is protected by a conventional protective group such as acyl (e.g. acetyl, etc.), and may 
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include acetyloxy ethyl and the like. 

Suitable "amino protective group" may be a conventional protective group, which is used in the field of 

amino acid and peptide chemistry, that is, may include acyl such as lower alkanoyl (e.g. formyl, acetyl. 

propionyl, butyryl, isobutyryi, valeryl. isovaieryl, pivaloyl, hexanoyl, etc.), lower alkoxycarbonyl (e.g. methox- 
5 ycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, t-butoxycarbonyl, etc.), and the like. 

Suitable "an amino acid residue containing lower alkyithio" means a bivaient residue of an amino acid 

containing lower alkyithio. in which lower alkyithio may include methylthio, ethylthio, and the like. 

Suitable substrtuent on R 1 moiety may include a conventional group, which is used in the field of amino 

acid and peptide chemistry, such as lower aikyl which may have suitable substituent(s), amino protective 
to group, each as defined above, hydroxy, haJogen (e.g. fluoro, chloro, etc.), lower alkoxy (e.g. methoxy, 

butoxy, etc.), N,N-di(lower)alkylamino (e.g. dimethylamino, etc.), lower alkoxycarbonyl (e.g. methoxycar- 

bonyl, t-butoxycarbonyl, etc.), and the like. 

Particularly, the preferred embodiments of R\ R 2 , R 3 , R 4 , R s , A and Y are as follows. 

R 1 is lower aikyl (e.g. isopentyl, etc.); 
75 aryl which may have one or more, preferably one to three substituent(s) selected from hydroxy, lower 

alkoxy and N,N-di(lower)aikylamino (e.g. phenyl, hydroxyphenyl, dihydroxyphenyl, hydroxydimethox- 

yphenyl,. N.N-cfimethylaminophenyl, etc.); 

arylamino (e.g. anilino, etc.); 

pyridyl; 
20 pyrrolyl; 

pyrazolopyridyl; 

qulnolyl; 

benzofuryl; 

indazolyl; 
25 benzothienyl; 

a group of the formula : 



30 




35 wherein R' is hydrogen; or 

lower alkoxycarbonyl (e.g. t-butoxycarbonyl, etc.); 
or a group of the formula : 



40 




wherein R* is hydrogen; 

lower aikyl (e.g. methyl, isopropyl, etc.); 

carboxy(lower)alky1 (e.g. carboxymethyl etc.); 

esterlfied carboxy(lower)alkyl such as lower aIkoxycarbonyl(1ower)alkyl (e.g. t-butoxycarbony Imethy I , etc.); 
w N,N-di(lower)aikylamino(lower)aJkyl (e.g. Njsi-dimethylaminoethyl, etc.); 
or 

N^Kfl(k>wer)aJkyiamirK){tower)a^ (e.g. N.NKiimethytemiroethylca^ 

etc.); and 
R 7 is hydrogen; 
55 hydroxy; 

halogen (e.g. chloro, etc.); 
lower aikyl (e.g. methyl, etc.); 
tower aikoxy (e.g. methoxy, etc.); or 
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N.N-di tower)alkylamino (e.g. N,N-dimethylamino, etc.); 

R 2 is hydrogen; or 

tower alkyl (e.g. methyl, etc.); 

R 3 is hydrogen; or 

hydroxy; 

R* is lower alkyl (e.g. methyl, etc.); 
hydroxy(lower)alkyl (e.g. hydroxyethyl, etc.); or 

acyloxy(lower)alkyl such as lower alkanoyloxy(lower)alkyl (e.g. acetyloxyethyl, etc.); 
R 5 is ar(lower)alkyl such as mono or di or triphenyl(lower)alkyl (e.g. benzyl, etc.); 

ha!oar(lower)alkyl such as halo-substituted mono or di or triphenyl(lower)alkyl (e.g. fluorobenzyl, chloroben- 
zyl, etc.); 

halo(lower)aikyiar(lower)alkyl such as halo(lower)alkyl-substituted mono or di or triphenyl(lower)alkyl (e.g. 
trifluoromethylbenzyl, etc.); or 
pyridyl(lower)alkyl (e.g. pyridylmethyl, etc.); or 

R 4 and R 5 are linked together to form benzene-condensed lower alkylene (e.g. 1 ,2.3,4-tetrahydroquinolin-2- 
yl. etc.); 

A is a bivalent residue derived from an amino acid excepting D-Trp. which may have suitable substituent(s) 
such as proline, hydroxyproline (e.g. 4-hydroxyprolfne, etc.), glycine, serine, asparagine, aminoisobutyric 
acid {e.g. 2-aminolsobutyrlc acid, etc.), azetidinecarboxylic acid (e.g. azetldine-2-carboxylic acid, etc.), 
thioprotine, aspartic acid, lysine, methionine, threonine, alanine, ornithine, hydroxypiperidinecarboxylic acid 
(e.g. 5-hydroxypiperidlne-2-carboxync acid, etc.). 4-acyloxyproline [e.g. 4-lower alkanoyloxyproline, 4-lower 
alkanesulfonyloxyproline, 4-arenesulfonyloxyproline, 4-carbamoyloxyproline, etc.], 4-lower alkoxyproline, 4- 
carboxy(lower)alkoxyproHne, 4-lower alkoxycarbonyHower alkoxyproline, 4-lower alkylthioprollne, 4- 
aminoproline, 4-acylaminoproline [e.g. 4-carboxy(lower)alkanoylaminoproline, 4-amino(lower)- 
aikanoylaminoproline, 4-ar(lower)alkoxycarbonylamino(lower)alkanoylamlnoproline, 4-amino and carboxy 
substituted lower alkanoylaminoproline, 4-ar(tower)alkoxycartx>nylamino and ar(lower)alkoxycarbonyl substi- 
tuted lower alkanoylaminoproline, etc.), 4-oxaloaminoprotine, 4-lower alkoxalylaminoproltne, 4-iower ai- 
kanesulfonylaminoproiine, 4-N,N-di(lower)alkylamino(lower)alkanoylaminoproline, etc.], (^-lower alkylserine, 
O^arflowerjalkylserlne, thioproline sulfoxide, thioproline sulfone, C^-arflowerJalkyl hydrogen aspartate, 
(carbamoyl and hydroxy substituted lower aikylamino)-0-aspartate, carbamoyl(lower)alkylamlno-^-aspartate, 
morphollno-0-aspartate, (carbamoyl and lower aiky (carbamoyl substituted lower aIkylamino)-0-aspartate t N 6 - 
acyllysine [e.g. r^-ar(lower)aikoxycarbonylly3ine ( l^-haloarfloweOalkoxycarbony (lysine, N 6 -N,N-di(lower)- 
alkylamino-lower alkanoyllysine, N*-morpholinocarbonyllysine, l^-N-lower alkoxycarbonyl-N-lower 
alkoxycarbonylOowerJallcylaminoftoweOalkanoyllysine, N 6 -(hydroxy and lower alkanoylamino substituted low- 
er alkanoyl)lystne, N* -(hydroxy and lower alkoxycarbonylamino substituted tower alkanoyl)lyslne, N s -lower 
alkoxyc^it)onylamino(lower)all(anoyllys<ne. N*-amino lower)aikanoyllysine, etc.], N s -acylomithine [e.g. N s -ar- 
(!ower)aJkoxycartonytomHhine, ^-(hydroxy and lower alkanoylamino substituted lower alkanoyl)omtthine. 
N 5 -(hydroxy and lower aOcoxycartxwiylamino substituted lower alkanoyl)omithine, etc.], etc.; 
more preferably 
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Pro, D-Pro, Pro(40H), Gly, Ser, Asn, Aib, Azt, 
Tpr, Asp, Lys, Met, Thr, Ala, Orn, OH 
Tpr(O), Tpr(0 2 ), Pro( 40CH 2 C0 2 Bu t ) , 

HN 

Pro(40Ms), Pro(4NH 2 ), 

C0 2 H , 

Pro(4NHC0CO 2 Et) , Pro( 40CONH 2 ) , Asp(OBzl), 

j— Gln-NHBU^ E fe 2 N ( CH 2 ) 2 CO-j 

Asp , Lys(Z), Lys, 

CH-CO-Bu* 
y 2 2 

Boc-Thr—, Ac-Thr — , r- COCH-N \ 

I I I 2 Boc 

Lys, Lys, Lys 

pCON^)o 

Lys , ProUOAc), Pro(4NHCOCH 2 NHZ) , 

Pro( 4NHCOCH 2 NH 2 ) , Pro ( 4NHCO( CH 2 ) jCHCOjBzl ) , 

NHZ 

Pro ( 4NHCO ( CH 2 ) 2 CHC0 2 H ) , Pro ( 4NHCO ( CHj ) 2 C0 2 H ) , 

NH 2 

Pro(4NHCOC0 2 H) , Pro(40Ts), Pro(4SMe), Pro(40Me), 

|— Thr-NH 2 j— H^O 
Ser(Bzl), Lys(Cl-Z), Asp , Asp 



|-Gly-NH 2 Boc-pAla— j 

Asp , SerfBu*), Orn(Z), Lys, 
Boc -Gly— j Boc-Thr— j 

Lys, Orn, 

Pro(4NHCOCH(CH-)«CO-,Bzl, Ac-Thr— i 

,2 2 2 "| 

MHZ Orn, 
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70 



75 



20 



H-pAla— j H-Gly-j 

Lys, Lys, Pro{ 40CH 2 C0 2 H) , 

Pro(4NHCOCH(CH 2 ) 2 C0 2 H), Pro(4NHMs), 
NH 2 

Pro(4NHCO(CH 2 ) 2 NEt 2 ) / Pro( 40CH 2 C0 2 Et ) or 

|-C0(CH 2 ) 2 C0 2 H 

Orn ; and 



Y is bond; 

lower alky lene (e.g. methylene, ethylene, trimethylene, etc.); or 
lower alkenyfene (e.g. vinylene, etc.). 

The processes for preparing the object compound (I) are explained in detail in the following. 

Process 1 

The object compound (1) or a salt thereof can be prepared by reacting the compound (II) or its reactive 
26 derivative at the amino group or a salt thereof with the compound (III) or its reactive derivative at the 
carboxy group or a salt thereof. 

Suitable reactive derivative at the amino group of the compound (II) may include Schiffs base type 
imino or its tautomeric enamine type isomer formed by the reaction of the compound (II) with a carbonyl 
compound such as aldehyde, ketone or the like; a silyl derivative formed by the reaction of the compound 
30 (II) with a silyl compound such as bis(trimethylsilyl)acetamide. mono(trimethylsilyl) acetamtde, bis- 
(trlmethylsilyl)urea or the like; a derivative formed by reaction of the compound (II) with phosphorus 
trichloride or phosgene, and the like. 

Suitable salts of the compound (II) and its reactive derivative can be referred to the ones as exemplified 
for the compound (I). 

35 Suitable reactive derivative at the carboxy group of the compound (III) may include an acid halide, an 
acid anhydride, an activated amide, an activated ester, and the like. Suitable examples of the reactive 
derivatives may be an acid chloride; an acid azide; a mixed acid anhydride within acid such as substituted 
phosphoric acid [e.g. dialkyfphosphoric acid, phenylphosphoric acid, diphenyiphosphoric acid, dibenzyl- 
phoaphoric add, halogenated phosphoric acid, etc.], dialkylphosphorous acid, sulfurous acid, thtosulfuric 

40 acid, sulfuric acid, sulfonic acid [e.g. methanesutfbnic acid, etc.], aliphatic carboxylic acid [e.g. acetic acid, 
propionic acid, butyric add, isobutyric add, pivallc add, pentanotc acid, isopentandc add, 2-ethylbutyric 
add, trichloroacetic add* etc.] or aromatic carboxylic add [e.g. benzoic add, etc.]; a symmetrical add 
anhydride; an activated amide with Imidazole, 4-substituted imidazole, dimethylpyrazoie, triazole or 
tetrazoie; or an activated ester [e.g. cyanomethyl ester, methoxymethyl ester, dimethyliminomethyl [(CH 3 )- 

45 2 ^ S CH-] ester, vinyi ester, propargyl ester, p-nitrophenyl ester, 2,4-dinftrophenyl ester, trichlorophenyl 
ester, pentachlorophenyl ester, mesylphenyl ester, phenytazophenyl ester, phenyl thioester, p-nitrophenyl 
thioester, p-cresyl thioester, carboxymethyl thioester, pyranyl ester, pyridyl ester, piperidyl ester, 8-quinolyl 
thioester, etc.], or an ester with a N-hydroxy compound [e.g. N,N-dimethylhydroxyiamine, 1-hydroxy-2-<1H)- 
pyridone, N-hydroxysucdnimide, N-hydroxyphthaHmide. 1-hydroxy-1H-benzotriazole, etc.], and the like. 

50 These reactive derivatives can optionally be selected from them according to the kind of the compound (111) 
to be used. 

Suitable salts of the compound (HI) and its reactive derivative may be a base salt such as an alkali 
metal salt [e.g. sodium salt, potassium salt etc], an alkaline earth metal salt [e.g. catdum salt, magnesium 
salt, etc.], an ammonium salt an organic base salt [e.g. trimethylamtne salt, triethytamine salt, pyridine salt, 
65 picoline salt, dlcycfohexyfamine salt, N,N-dlbenzylethylenediamine salt, etc], or the like, and an acid 
addition salt as exemplified for the compound (I), 

The reaction is usually carried out in a conventional solvent such as water, alcohol [e.g. methanol, 
ethanol, etc.], acetone, dioxane, acetonitrile, chloroform, methylene chloride, ethylene chloride, 
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tetrahydrofuran, ethyl acetate, N.N-dimethylformamide, pyridine or any other organic solvent which does not 
adversely influence the reaction. These conventional solvent may also be used in a mixture with water. 

In this reaction, when the compound (III) is used in a free acid form or its salt form, the reaction is 
preferably carried out in the presence of a conventional condensing agent such as N.N'-dicyclo- 

5 hexylcarbodiimide; N-cyclohexyi-N'-morpholinoethylcarbodiimide; N-cyclohexyl-N'-<4- 

diethylaminocyclohexyl)cartx)diimide; N,N -diethylcarbodiimide. N,N -diisopropylcarbodiimide; N-ethyl-N'-(3- 
dimethylaminopropyl)carbodlimide; N.N'-carbonylbis-(2-methylimidazole); pentamethyieneketene-N- 
cyciohexylimine; diphenylketene-N-cyclohexylimine; ethoxyacety lene; 1 -alkoxy-1 -chloroethylene; trialky I 
phosphite; ethyl polyphosphate; isopropyl polyphosphate; phosphorus oxychloride (phosphoryl chloride); 

to phosphorus trichloride; diphenyl phosphorylazide; thionyl chloride; oxalyl chloride; lower alkyl haioformate 
[e.g. ethyl chloroformate, isopropyl chloroformate, etc.]; triphenylphosphine; 2-ethyl-7-hydroxybenzisox- 
azolium salt; 2-ethyl-5-(m-sulfophenyl)isoxazoIium hydroxide intramolecular salt, benzotriazol-l-yl-oxy-tris- 
(dimethylaminohphosphoniumhexafluorophosphate; 1 -(p-chlorobenzenesulfony loxy )-6-chloro-1 H-ben- 

zotriazole; so-called Vilsmeier reagent prepared by the reaction of N,N-dimethyiformamide with thionyl 

75 chloride, phosgene, trichforomethyl chloroformate, phosphorus oxychloride, etc.; or the like. 

The reaction may also be carried out in the presence of an inorganic or organic base such as an alkali 
metal bicarbonate, tri(lower)aikylamine, pyridine, N-(lower)alkylmorpholine, N,N-dl(lower)alkylbenzylamine, 
or the like. 

The reaction temperature is not critical, and the reaction is usually carried out under cooling to 
20 warming. 



Process 2 

as The object compound (l-b) or a salt thereof can be prepared by reacting the compound (l-a) or a salt 

thereof with the compound (IV). 

The present reaction is usually carried out in the presence of a base such as alkali lithium (e.g. n-butyl 

lithium, etc.), alkali metal hydride {e.g. sodium hydride, potassium hydride, etc.), tri(lower)a(kyfamine (e.g. 

trlmethylamine, triethylamine, etc.), pyridine or its derivative (e.g. picoline, iutidine, 4-dimethylaminopyridine, 
30 etc.), or the like. 

The present reaction is usually carried out in a solvent such as dioxane, dimethyl sulfoxide, dimethylfor- 
m amide, diethyiformamide, dimethylacetamide, benzene, tetrahydrofuran, or any other solvent which does 
not adversely affect the reaction. In case that the base to be used Is liquid, it can also be used as a solvent. 
If necessary, the present reaction can be used phase transfer catalyst (e.g. cetyltrimethylammonium 
35 chloride, etc.)* 

The reaction temperature is not critical and the reaction is usually carried out under cooling, at ambient 
temperature or under heating. 

The present reaction includes, within its scope, the case that the hydroxy group on A is reacted during 
the reaction or at the post-treating step of the present process. 

40 

Process 3' 

The object compound (W) or a salt thereof can be prepared by subjecting the compound (f-c) or a salt 

45 thereof to etimfnation reaction of the carboxy protective group. 

In the present elimination reaction, all conventional methods used in the elimination reaction of the 
carboxy protective group, for example, hydrolysis, reduction, elimination using Lewis acid, etc. are 
applicable. When the carboxy protective group is an ester, it can be eliminated by hydrolysis or elimination 
using Lewis acid. The hydrolysis is preferably carried out in the presence of a base or an acid. 

so Suitable base may include, for example, an inorganic base such as alkali metal hydroxide (e.g. sodium 
hydroxide, potassium hydroxide, etc), alkaline earth metal hydroxide (e.g. magnesium hydroxide, calcium 
hydroxide, etc.), alkafi metal carbonate (e.g. sodium carbonate, potassium carbonate, etc.), alkaline earth 
metai carbonate (e.g. magnesium carbonate, calcium carbonate, etc.), alkali metal bicarbonate (e.g. sodium 
bicarbonate, potassium bicarbonate, etc.), alkali metal acetate (e.g. sodium acetate, potassium acetate, 

59 etc.), aicafine earth metal phosphate (e.g. magnesium phosphate, calcium phosphate, etc.), alkali metal 
hydrogen phosphate (e.g. dlsodtum hydrogen phosphate, dipotassium hydrogen phosphate, etc.). or the 
like, and an organic base such as trialkylamine (e.g. trlmethylamine, triethylamine, etc.), picoline, N- 
methylpyrroUdine, N-methylmorphollne, 1,5-diazabicyclo[4.3.0lnon-5-one, 1 ,4-diazabicyclo[22^]octane, 1,5- 
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diazabicyclol5.4.0Jundecene-5 or the like. The hydrolysis using a base is often carried out in water or a 
hydrophilic organic solvent or a mixed solvent thereof. 

Suitable acid may include an organic acid (e.g. formic acid, acetic acid, propionic acid, etc.) and an 
inorganic acid (e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, etc.). 
5 The present hydrolysis is usually carried out in an organic solvent, water, or a mixed solvent thereof. 

The reaction temperature is not critical, and it may suitably be selected in accordance with the kind of 
the carboxyprotective group and the elimination method. 

The elimination using Lewis acid is carried out by reacting the compound (l-c) or a salt thereof with 
Lewis acid such as boron trihalide (e.g. boron trichloride, boron trifiuoride, etc.), titanium tetrahalide (e.g. 
to titanium tetrachloride, titanium tetrabromide, etc.), tin tetrahalide (e.g. tin tetrachloride, tin tetrabromide, 
etc.), aluminum halide (e.g. aluminum chloride, aluminum bromide, etc.), trthaloacetic acid (e.g. trich- 
loroacetic acid, trifluoroacetic acid, etc.) or the like. This elimination reaction is preferably carried out in the 
presence of cation trapping agents (e.g. anlsole, phenol, etc.) and is usually carried out in a solvent such as 
nitroalkane (e.g. nttromethane, nitroethane, etc.), aikylene halide (e.g. methylene chloride, ethylene chloride, 
is etc.), diethyl ether, carbon disulfide or any other solvent which does not adversely affect the reaction. These 
solvents may be used as a mixture thereof. 

The reduction elimination can be applied preferably for elimination of the protective group such as halo- 
(lower)alkyl (e.g. 2-iodoethyl, 2,2,2-trlchloroethyl, etc.) ester, ar(lower)alkyl (e.g. benzyl, etc.) ester or the 
like. 

20 The reduction method applicable for the elimination reacting may include, for example, reduction by 

using a combination of a metal (e.g. zinc, zinc amalgam, etc.) or a salt of chromium compound (e.g. 

chromous chloride, chromous acetate, etc.) and an organic or an inorganic acid (e.g. acetic acid, propionic 

acid, hydrochloric acid, etc.); and conventional catalytic reduction in the presence of a conventional metallic 

catalyst (e.g. palladium carbon, Raney nickel, etc.). 
25 The reaction temperature is not critical, and the reaction is usually carried out under cooling, at ambient 

temperature or under warming. 

The present elimination reaction Includes, within its scope, the case that the amino, hydroxy and/or 

carboxy protective group for A is eliminated during the reaction or at the post-treating step of the present 

process. 

30 

Process 4 

The object compound (l-e) or a salt thereof can be prepared by subjecting the compound (l-d) or its 
35 reactive derivative at the carboxy group or a salt thereof to amidation. 

The amldating agent to be used in the present amidation may include amine which may have suitable 
substituent(s) such as lower aBcyl (e.g., methyl, ethyl, etc.), amlno(lower)alkyl (e.g. r aminomethyl, 
amlnoethyi, eta), lower alkytamlno(lower)alkyl (e.g., dimethylaminomethyl, dimethylaminoethyl, etc.) and the 
like. 

40 Suitable reactive derivative at the carboxy group of the compound (l-d) can be referred to the ones as 

exemplified for the compound (III) in Process 1 . 

This reaction can be carried out in substantially the same manner as Process 1, and therefore the 

reaction mode and reaction conditions [e.g. reaction derivatives, solvents, reaction temperature, etc.] of this 

reaction are to be referred to those as explained in Process 1^ Process 5 
48 The object compound 0-g) or a salt thereof can be prepared by oxidizing the compound (l-f) or a salt 

thereof. 

The oxidizing agent to be used in this reaction may include an inorganic peracid or a salt thereof (e.g. 
periodic acid, persulfuric acid, or sodium or potassium salt thereof, etc.), an organic peracid or a salt thereof 
(e.g. perbenzoic add, m-chtoroperbenzote acid, perfonmic add, peracetic add,chloroperacetic acid, 
so trifluoroperacetic add, or sodium or potassium salt thereof, etc.), ozone, hydrogen peroxide, urea-hydrogen 
peroxide, N-halosucdnimide (e.g. N-bromosuccinimide, N-chlorosucdnimide, etc.), hydrochkxite compound 
(e.g. tert-butyl hydrochiorfte, etc.) permanganate (e.g. potassium permanganate, etc.), or any other conven- 
tional oxidizing agent which can oxidlde a sutfinyl group to a sulfonyl group. 

The present reaction can also be carried out in the presence of a compound comprising Group Vb or 
56 Vtb metal In the Periodic Table of elements, for example, tungstic add, molybdic add, vanadte add, etc., or 
an alkali or an aikaHne earth metal salt thereof. 

The present oxidation reaction is usually carried out in a conventional solvent which does not adversely 
influence the reaction such as water, acetic add, chloroform, methylene chloride, acetone, methanol, 
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ethanol or a mixture thereof. 

The reaction temperature is not critical and the reaction is preferably carried out under cooling to at 
ambient temperature. 



Process 6 

The object compound (l-i) or a salt thereof can be prepared by subjecting the compound (l-h) or its 
reactive derivative at the amino, hydroxy and/or carboxy group or a salt thereof to introduction reaction of 
10 the amino, hydroxy and/or carboxy protective group. 

The reaction can be carried out in substantially the same manner as Process 1, and therefore the 
reaction mode and reaction conditions [e.g. solvents, reaction temperature, etc.] of this reaction are to be 
referred to those as explained in Process 1. 

The present reaction includes, within Its scope, the case that the amino group on R 1 is reacted during 
15 the reaction or at the post-treating step of the present process. 



Process 7-(i) 

20 The compound (VI) or a salt thereof can be prepared by reacting the compound (l-j) or a salt thereof 
with the compound (V). 

The reaction is usually carried out in a conventional solvent such as dimethyl sulfoxide or any other 
solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction is usually carried out under warming to heating. 

26 

Process 7-fii) 

The object compound (l-k) or a salt thereof can be prepared by subjecting the compound (VI) or a salt 
30 thereof to hydrogenation. This reaction is usually carried out in the presence of triphenylphosphine, 
palladium on carbon, or the like. 

The reaction is usually carried out in a conventional solvent such as alcohol (e.g., methanol, ethanol, 
etc), or any other solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction is usually carried out under cooling to heating. 

Process 8 

The object compound (t-h) or a salt thereof can be prepared by subjecting the compound (H) or a salt 
40 thereof to elimination reaction of the amino, hydroxy and/or carboxy protective group. 

This reaction can be carried out in substantially the same manner as Process 3, and therefore the 
reaction mode and reaction conditions [e.g. bases, acids, reducing agents, catalysts, solvents, reaction 
temperature, etc] of this reaction are to be referred to those as explained in Process 3, 

The present efimination reaction includes, within its scope, the case that the carboxy protective group 
48 for R 1 is eliminated during the reaction or at the post-treating step of the present process. 



Process 9 

so The object compound 0-1) or a salt thereof can be prepared by reacting the compound (l-k) or a salt 
thereof with the compound (VI). 

The reaction is usually carried out in a conventional solvent such as N.N-dlmethytformamlde or any 
other solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction is usually carried out under cooling to heating. 

55 

Process 10 
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The object compound (l-a) or a salt thereof can be prepared by subjecting the compound (l-m) or a salt 
thereof to elimination reaction of the amino, protective group. 

This reaction can be carried out in substantially the same manner as Process 3, and therefore the 
reaction mode and reaction conditions [e.g. bases, acids, reducing agents, catalysts, solvents, reaction 
s temperature, etc.] of this reaction are to be referred to those as explained in Process 3. 



Process 11 

10 The object compound (ho) or a salt thereof can be prepared by subjecting the compound (l-n) or a salt 
thereof to elimination reaction of the hydroxy protective group. 

This reaction can be carried out In substantially the same manner as Process 3, and therefore the 
reaction mode and reaction conditions [e.g. bases, acids, reducing agents, catalysis, solvents, reaction 
temperature, etc.] of this reaction are to be referred to those as explained in Process 3. 

is The compounds obtained by the above processes can be isolated and purified by a conventional 
method such as pulverization, recrystallization, column chromatography, repreclpitation, or the like. 

It is to be noted that the compound (1) and the other compounds may include one or more 
stereoisomers due to asymmetric carbon atoms, and all of such isomers and mixture thereof are included 
within the scope of this invention. 

20 The object compounds (I) and pharmaceutical^ acceptable salt thereof have pharmacological activities 
such as tachykinin antagonism, especially substance P antagonism, neurokinin A antagonism or neurokinin 
B antagonism, and therefore are useful for treating or preventing tachykinin mediated diseases, for example, 
respiratory diseases such as asthma, rhinitis, cough, expectoration, and the like; ophthalmic diseases such 
as conjunctivitis.vemal conjunctivitis, and the like; cutaneous diseases such as contact dermatitis, atopic 

25 dermatitis, urticaria, and other eczematoid dermatitis, and the like; inflammatory diseases such as rheuma- 
toid arthritis, and the tike; pains or aches (e.g. migraine, headache, toothache, cancerous pain, etc.); and the 
like. 

Further, it is expected that the object compounds (I) of the present invention are useful for treating or 
preventing ophthalmic diseases such as glaucoma, uveitis, and the like; gastrointestinal diseases such as 

30 ulcer, ulcerative colitis, irritable bowel syndrome, food allergy, and the like; inflammatory diseases such as 
nephritis, and the like; circulatory diseases such as hypertension, angina pectoris, cardiac failure, thrombo- 
sis, and the like; pollaWuria; dementia; schizophrenia; Huntington's chorea; carcinoid syndrome; im- 
munosuppresive agent; and the like. 

For therapeutic purpose, the compounds (I) and pharmaceutical^ acceptable salts thereof of the 

as present invention can be used in a form of pharmaceutical preparation containing one of said compounds, 
as an active ingredient in admixture with a pharmaceutical^ acceptable carrier such as an organic or 
inorganic solid or liquid excipient suitable for oral, parenteral or external administration. The pharmaceutical 
preparations may be capsules, tablets, dragees, granules, solution, suspension, emulsion, or the like, if 
desired, there may be included in these preparation, auxiliary substances, stabilizing agents, wetting or 

40 emulsifying agents, buffers and other commonly used additives. 

While the dosage of the compounds (I) will vary depending upon the age and condition of the patient, 
an average single dose of about 0.1 mg, 1 mg, 10 mg, 50 mg, 100 mg, 250 mg, 500 mg and 1000 mg of 
the compound (I) may be effective for treating asthma and the like. In general, amounts between 0.1 
mg/body and about 1,000 mg/body may be administered per day. 

46 In order to illustrate the usefulness of the object compound (I), the pharmacological test data of some 
representative compounds of the compound (I) are shown In the following. 



50 
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Test Compounds : 



(a) 



CD 



■CO- ( 2S , 4R) -Pro( 40H ) -Phe-N 



N 
H 



(b 



» Gnu*- (2S, 



4R) -Pro( 40H) -Phe-N 



(c) 



II I 

N' 
H 



-CO- ( 2S , 4R) -Pro ( 40H ) -Phe-N 



(d) 



Oct 



-CO-(S)-Azt-Phe-N 



Me 



Bzl 



H 
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Me 

(e) f <s?V ri T~ CO- (2R,4R)-Tpr(0) -Phe-N ^ (B-isomer) 

Bzl 

H 



CO 



Me 

(f) -i— CO-(2S,4R)-Pro(40H)-Tyr-N ' 

i ii .i ^ 

Bzl 

H 



Co 



HO 

(9) > NsJ ? N ^ Me 



Pro( 40H)-Tyr-N ^ 

Bzl 



Me 

( h ) n — CO- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ 



Co 



B2l 

Me 



CH 2 CONH I CH 2 ) 2 N ^ • HC1 

Me 



.1, Q_ 



( CH 2 ) 2 C0- ( 2S , 4R) -Pro ( 40H) -Phe-N 

Bzl 



_ (trans) / Re 
( J ) f^VCHsCH-CO- ( 2S , 4R ) -Pro ( 40H ) -Phe -N ^ 



Me 

CO- (2S,4R) -Pro ( 40H ) -Tyr-N ^ 

Bzl 
H 



(1) 3 H-Substance P receptor binding 
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Test Method : 



(a) Crude lung membrane preparation 

5 

Male Hartiy strain guinea pigs were sacrificed by decapitation. The trachea and lung were removed and 
homogenized in buffer (0.25 M sucrose, 50 mM Tris-HCI pH 7.5. 0.1 mM EDTA) by using Polytoron 
(Kinematica). The homogenate was centrifuged (1000 xg, 10 min) to remove tissue clumps and the 
supernatant was centrifuges (14000 xg 20 min) to yield pellets. The pellets were resuspended in buffer (5 
10 mM Tris-HCI pH 7.5), homogenized with a teflon homogenizer and centrifuged (14000 xg, 20 min) to yield 
pellets which were referred to as crude membrane fractions. The obtained pallets were stored at -70* C until 
use. 



ts (b) 3 H-Substance P binding to preparation membrane 

Frozen crude membrane fractions were thawed and resuspended In Medium 1 (50 mM Tris-HCI pH 7.5, 
5 mM MnCla. 0.02% BSA, 2 ug/ml chymostatin, 4ug/ml teupeptin, 40 ug/ml bacitracin.) 3 H-substance P (1 
nM) was incubated with 100 ul of the membrane preparation in Medium 1 at 4* C for 30 minutes in a final 
20 volume of 500 ul. At the end of the incubation period, reaction mixture was quickly filtered over a Whatman 
QF/B glass filter (pretreated with 0.1% polyethylene imine for 3 hours prior to use) under aspiration. The 
filters were then washed four times with 5 ml of the buffer (50 mM Tris-HCI, pH 7.5). The radioactivity was 
counted in 5 ml of Aquazol-2 in Packerd scintillation counter (Packerd TRI -CARB 4530). 



25 
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Test Results : 


Test 
Compounds (0.1 
ul/tnt) 


Inhibition 
(%) 


(a) 


96 


(b) 


99 


(c) 


99 


(d) 


93 


(e) 


100 


(0 


100 


(a) 


98 


<h) 


100 


0) 


98 


0) 


94 


(k) 


100 



50 

(2) Effect of Intratrachea administration on substance P induced bronchoconstriction in guinea-pigs. 



Test Method : 

Male Hartley strain guinea-pigs weighing 300-500 g were immobilized with sodium pentobarbital (10 
mg/animaJ administered intraperitoneaily). A catheter was also intubated into trachea for artjficai ventilation. 
The animal was respirated by means of a miniature respiration pump (Harvard B-34, 5 ml/stroke, 60 
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strokes/minutes). Test Compound was suspended in 0.1% methyl cellulose-saline^ and administered 
intratrachea. 



Test Results : 


Test 
Compounds 


EDso 
(mg/kg) 


(a) 


0.072 


W 


0.08 



The following examples are given for purpose of illustrating the present invention in detail. 
In these examples, there are employed the following abbreviations in addition to the abbreviations 
76 adopted by the IUPAC-IUB. 
Ac : acetyl 

Aib : 2-aminoisobutyric acid 

Azt : azettdlne-2-carboxyllc acid 

Boc : t-butoxycarbonyl 

BSA : bistrimethyteilylacetamlde 

Bu 1 : t-butyl 

Bz : benzoyl 

Bzl : benzyl 

Bzl(o-F) : o-fiuorobenzyl 
25 Bzl(m-F) : m-fluorobenzyl 

Bzl(o-CF 3 ) : o-trifluoromethylbenzy! 

DMAP : dimethylaminopyiidine 

DMF rdimethylformamide 

DMSO : dimethylsutfoxide 
30 Et : ethyl 

HOBT : N-hydroxybenzotrlazole 

IPE : isopropyl ether 

Me : methyl . 

Ms : mesyl 
35 NMM : N-methylmorphoHne 

4N-HC1/OOX : 4N-hydrogen chloride in 1,4-dioxane 

Pr 1 : isopropyl 

Py(2) : 2-pyridyl 

Su : succinimkJo 
40 TEA : triethylamine 

TFA : trtfluoroacetlc acid 

THF : tstrahydrofuran 

Tpr : thfoproOne 

Ts : tosyi 

WSC : 1-ethyh3-(3 -d1methylaminopropyl)carbodnmide 
Z : benzyloxycarbonyl 

The Starting Compounds used and the Object Compounds obtained in the following examples are given 
in The Table as below, in which the formulae of the Starting Compounds are in the upper and the formulae 
of the Object Compounds are in the lower, respectively. 



55 
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Table 



Preparation No. 


Formula 


1 


Boc-Phe-OH 




. Me 
Boc-Phe-N ' 

Bzl 


2 


Me 

Boc-Phe-N ^ 

Bzl 


. Me 

HC1»H-Phe-N C 

Bzl 


3 


. Me 

HCl'H-Phe-N ^ 

CSX 


^ Me 

Boc-(2S,4R)-Pro(40H)-Phe-N C 

Bzl 


4 


Me 

Boc- { 2S , 4R) -Pro( 40H) -Phe-N f 

Bzl 


. Me 

HC1 • B> { 23 , 4R ) -Pr o ( 40H ) -Phe -N CT 

Bzl 
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Preparation No. 


Formula 


5-U) 


.Me 

HCl-H-Phe-N^ 

Bzl 


..Me 

Boc-Pro-Phe-N CT 

Bzl 


5-(2) 


' Me 

HCl-H-Phe-N <f 

^Bzl 


. Me 

Boc-D-Pro-Phe-N <T 

^Bzl 


5-{3) 


Me 

HCl-H-Phe-N ^ 

^Bzl 


.Me 

Boc-Gly-Phe-N ^ 

^Bzl 


5-{4) 


^ Me 
HCl-H-Phe-N <f 

^Bzl 


Me 

Boc-Ser-Phe-N<f 

^Bzl 


5-(5) 


^ Me 
HCl-H-Phe-N <f 

^Bzl 


^Me 
Boc-Asn-Phe-N Q 

^Bzl 


• 

5-(6) 


.Me 

HC1«H-Phe-N<^ 

^Bzl 


. Me 

Boc-Aib-?he-N<^ 

^ Bzl 
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Preparation No. 


Formula 


6 


H-(2S / 4S) -Pro ( 40H ) -OH 




Boc-( 2S, 4S ) -Pro( 4 OH) -OH 


7 


H- (S) -Azt-OH 




Boc- (S) -Azt-OH 


8-(l) 


Me 

HCl-H-Phe-N ^ 

^Bzl 


Me 

Boc- (23,4s) -Pro ( 40H) -Phe-N <T 

^Bzl 


8-{2) 


^Me 
HC1«H-Phe-N C 

^Bzl 


J** 

Boc- (2S) -Azt-Phe-N 

\zl 


8-(3) 


^Me 
HCl-H-Phe-Ncf 

^Bzl 


^Me 

Boc-Tpr-Phe-N 

^ Bzl 


9 


Boc-Tyr-OH 


^Me 
Boc-Tyr-N CT 

^Bzl 


10 


^Me 
Boc-Tyr-N C 

^Bzl 


,Me 

Boc- (2S,4R) -Pro (40H)-Tyr-N f 

^Bzl 
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Preparation No. 


Formula 


11 


Me 

Boc- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

Bzl 


Me 

Boc- ( 2S , 4R) -Pro ( 40C0NHC0CC1- ) -Phe-N ' 

Bzl 


12 


Boc- ( 2S , 4R) -Pro ( 40C0NHC0CC1, ) -Phe-N 

J ^Bzl 


Ma 

we 

Boc- ( 2S , 4R ) -Pro ( 40C0NH, ) -Phe-N ^ 

* Bzl 


13 


Me 

Boc- ( 2S , 4R ) -Pro ( 40C0NH, ) -Phe-N f 

i Bzl 


■ ^ Me 

HCl'H-(2S / 4R)-Pro(40CONH 0 ) -Phe-N ;f 

* ^ Bzl 


14 


Me 

Boc- { 2S , 4R ) -Pro ( 40H ) -Phe-N ' 

^ Bzl 


^ ne 

Boc-( 2S,4R)-Pro( 40CH, CO, Et) -Phe-N 

* 1 ^ Bzl 


15 


we 

Boc-( 2S, 4R) -Pro (40CH,C0-Et) -Phe-N f 

* * ^ Bzl 


Me 

HCl «H- ( 2S, 4R) -Pro( 40CH,C0,Et) -Phe-N ' 

* * ^Bzl 


16 


He 

HCl -H-Phe-N ^ 

^Bzl 


^ Me 

Boc-Asp(OBzl) -Phe-N T 

Bzl 
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Preparation No. 


Formula 


17 


Me 

HCl-H-Phe-N <^ 

Bzl 


Me 

Boc-Asp ( OBzl ) -Phe-N ^ 

^Bzl 


18 


we 

Boc- Asp( OBzl ) -Phe-N 

Bzl 


Me 

HCl • H-Asp ( OBzl ) -Phe-N ^ 

^ Bzl 


f 

19 


Boc-Tyr-OH 


Ma 

Boc-Tyr-N CT 

CH 2 Py(2) 


20 


Boc -Phe-N > JOj 


Boc-Pro-Phe-N ^JL^J 


21- (1) 


^ we 

Boc-{ 2S, 4R) -Pro (40H) -Phe-N ^ 

Bzl(o-F) 


Me 

HC1«H-(2S,4R) -Pro { 40H ) -Phe-N 

Bzl(o-F) 


21-(2) 


Me 

Boc- (2S,4R)-Pro(40H) -Phe-N 

Bzl(o-CF 3 ) 


^Me 

HCl »H- ( 2S, 4R) -Pro( 40H) -Phe-N 

Bzl(o-CF 3 ) 
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Preparation No. 


Formula 


21-(3) 


Me 

Boc-(2S,4R)-Pro(40H)-Phe-N ^ 

Bzl(m-F) 


Me 

HCl-H-(2S,4R)-Pro(40H)-Phe-N ^ 

Bzl(m-F) 


21-(4) 


Me 

Boc-Pro-Phe-N ^ 

Bzl 


Me 

HCl 'H-Pro-Phe-N ^ 

Bzl 


21-(5) 


Mo 

rae 

Boc-Phe-N ^ 

Bzl(o-F) 


Me 

HCl'H-Phe-N^ 

Bzl(o-F) 


21-(6) 


Ma 

Me 

Boc-Phe-N 

^ Bzl(o-CF 3 ) 


Me 

HCl-H-Phe-N ^ 

Bzl(o-CF^) 


21-(7) 


Mo 

Boc-Phe-N ^_ 

Bzl(m-F) 


Me 

HCl-H-Phe-N^ 

v Bzl(m-F) 


21-(8) 


y Me 

Boc-Ser-Phe-N 

Bzl 


. Me 

HCl-H-Ser-Phe-N "T 

Bzl 
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Preparation No. 


Formula 


21-(9) 


Me 

Boc-(2S,4R)-Pro(40H)-Tyr-N *f 

CH 2 Py(2) 




Me 

2HCl«H-(2S,4R)-Pro(40H)-Tyr-N ^ 

CH 2 Py(2) 


21- UO) 


Me 

Boc- (2S,4R) -Pro (40H) -Phe-N ^ 

CH 2 Py(2) 


Me 

2HC1 'H-( 2S, 4R) -Pro( 40H) -Phe-N ^ 

^CH 2 Py(2) 


21- (11) 


Boc- ( 2S , 4R)-Pro(40H) -Phe-N ^ * * 

Bzl 


( CH ) OAC 

HCl • H- ( 2S,4R) -Pro (40H) -Phe-N C. 2 2 

Bzl 


22-(l) 


HCl'H-Phe-N 

Bzl 


Me 

Boc-Lys(Z) -Phe-N ^ 

Bzl 


22-(2) 


Me 

HCl'H-Phe-N ^ 

Bzl 


Boc-Lys ( Cl-Z ) -Phe-N 

Bzl 


22-(3) 


Me 

HCl'H-Phe-N C 

Bzl 


Me 

Boc -Orn ( Z ) -Phe-N ^ 

^ Bzl 
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Preparation No. 


Formula 


s 


23-(l) 


r- Gln-NHBu* 
1 /Me 
Boc-Asp-Phe-N >T 

Bzl • 


10 


r- Gln-NHBu C 

1 ^ Me 
HC1«H-Asp-Phe-N 

Bzl 


76 


23-{2) 


. Me 

Boc-Lys ( Cl-2 ) -Phe-N ^ 

Bzl 


20 


^ Me 

HC1 • H-Lys ( Cl-2 ) -Phe-N ^ 

Bzl 


26 


23-(3) 


Me 

Boc-Lys ( Z ) -Phe-N ^ 

Bzl 




. Me 

HC1 • H-Lys ( Z ) -Phe-N CT 

Bzl 


30 


23-(4) 


Me 

Boc-Orn ( Z ) -Phe-N CT 

Bzl 


36 


. Me 

HC1 • H-Orn ( Z ) -Phe-N CT 

Bzl 


40 


24 


. Me 

Boc-MePhe-N \ 

Bzl 


45 


Me 

HC1 • H-MePhe-N ^ 

Bzl 




25- (1) 


Boc-Phe-OH 


50 


. Me 
Boc- Phe-N ' 

Bzl(m-F) 
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Preparation No. 


Formula 


25-(2) 


Boc-Phe-OH 


. Me 
Boc-Phe-N ^ 

Bzl(o-CF 3 ) 


25-(3) 


Boc-Phe-OH 


^Me 
Boc-Phe-N C 

Bzl(o-F) 


25-(4) 


Boc-Phe-OH 


Me 

Boc-Phe-N ^ 

CH,Py(2) 


25-(5) 


Boc-Phe-OH 


. (CH-)-OH 
Boc-Phe-N r 4 * 
^Bzl 


26 


Boc-MePhe-OH 


^Me 
Boc-MePhe-N CT 

^Bzl 


27 


.Me 

Boc- Asp ( OBzl ) -Phe-N 

^ Bzl 


.Me 

Boc-Asp-Phe-N 

^Bzl 


28 


OH 

HC1'H-N^) 

COOH 


OH 

Boc-lT^) 

COOH 
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Preparation No. 


Formula 


29-U) 


.Me 

HCl-H-Phe-N f 

Bzl 


OH ~~ 

BOC-N 1 

I ^ Me 
CO-Phe-N Z 

Bzl 


29-(2) 


^Me 

HC1 • H-MePhe-N 

Bzl 


.Me 

Boc-Pro-MePhe— N 

Bzl 


29-(3) 


/Me 

^Bzl(o-CP 3 ) 


.Me 

™» \ *0/ ^xtj ~jrr o i 4un j ~ Jrnc™rf ^ 

Bzl(o-CF^) 


29-(4) 


Mo 

Bzl(m-F) 


.Me 

Boc-(2S 4P } -Prn f AOW ^ -Dho.M ^ 

^Bzl(m-F) 


• 

29-(5) 


Me 

HCl'H-Phe-N ^ 

Bzl(o-F) 


^Me 

Boc- { 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

Bzl(o-F) 
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Preparation No. 


Formula 


29-{6) 


. Me 

HCl-H-Phe-N ^ 

^ Bzl 




. Me 

Boc-(2S,4R)-Pro(40Me)-Phe-N ^ 

Bzl 


29-(7) 


. Me 

HCl-H-Phe-NC" 

Bzl 


. Me 

Boc-Ala-Phe-N ^ 

Bzl 


29-(8) 


Me 

HCl-H-Phe-N ^ 

^Bzl 


Me 

Boc-Thr-Phe-N ' 

^Bzl . 


29-(9) 


.Me 

HCl -H-Phe-N 

Bzl 


Me 

Boc-Met-Phe-N ^ 

Bzl 


29-(10) 


. Me 

HCl 'H-MePhe-N CT 

^Bzl 


. Me 

Boc-Ser ( Bzl ) -MePhe-H C 

^Bzl 


29-(ll) 


~ Mo 

HCl -H-MePhe-N C 

^Bzl 


t / Me 
2-Ser ( Bu ) -MePhe-N \ 

Bzl 
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Preparation No. 


Formula 


30-(l) 


. Me 
Boc-Tyr-N CT 

CH 2 ?y{2) 


. Me 

Boc- ( 2S , 4R) -Pro( 40H) -Tyr-N < ^ ^ ( 2) 


30-(2) 


. Me 
Boc-Phe-N CT 

^ CH 2 Py(2) 


. Me 

Boc-(2S,4R)-Pro(40H)-Phe-N f „„ _ ... 

\ aj 2 Py(2) 


30-{3) , 


. (CH-)OAc 
Boc-Phe-N C 

Bzl 


^ (CH-)-OAc 
Boc-(2S,4R)-Pro(40H)-Phe-NC „ , 

^ BZl 


31 


. Me 

Boc-Asp-Phe-N 

Bzl 


r— Gin-NnBU 

I ^Me 
Boc-Asp-Phe-N 

^ Bzl 


32 


^ (CH,),OH 
Boc-Phe-N^ * * 

Bzl 


/ (CH,),OAC 

Boc-Phe-N CT z 

Bzl 


33 


Z-S*r ( Bu* ) -MePhe-N ^ 


Me 

H-Ser (Bu*) -MePhe-N C 

Bzl 


34 


Boc-(2S,4R)-Pro(40H)-OH 


Boc- ( 2S , 4R)-Pro ( 40Me ) -OH 
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Example Ho. 


Formula 


1 


Me 

Boc-(2S,4R)-Pro(40H)-Phe-N y "' 

.92 1 


/Me 

rpV-jrCO- ( 2S , 4R ) -Pro ( 40H) -Phe-N ^ 
^^"u Bzl 
H 


2 


. Me 

Boc-(2S,4R)-Pro(40H) -Phe-N ^ 

S21 


foT~T) 

H ^Bzl 


3 


. Me 

ft/If — / 0 C AO 1 _ ^ / Afujl _BKa If ^ 

ooc— i <a / 4K i -Jrr O ( 4Qn ) -r ne-N 

Bzl 


fol (trans) Me 

Vv^^un— V , 4K ) -IrrO ( 4Un J — Pne-N 

^Bzl 


4 


^ Me 

HC1 • H- ( 2S ,4R) -Pro (40H) -Phe-N ' 

Bzl 


Me 

(qT— n-CH 2 CO- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ 

VX^jj-^ Bzl 

H 


5 


.Me 

HC1 • B>< 2S , 4R ) -Pr o ( 40H ) -Phe-N 

Bzl 

OA X 


^»-CH,CO- ( 2S , 4R ) -Pro ( 40H ) -Phe-N 

* ^Bzl 



38 



EP 0 394 989 A2 



Example No. 


Formula 


6-U) 


Me 

Boc-Pro-Phe-N ' 

Bzl 


. Me 

rgv-jCO-Pro-Phe-N ^ 
v^n' Bzl 

H 


6-{2) 


^Me 

Boc-D-Pro-Phe-N ^ 

Bzl 


. Me 

— ry-CO-D-Pro-Phe-N ' 
•n^St Bzl 

H 


6-(3) 


/Me 
Boc-Gly-Phe-N v 

Bzl 


i^N—n-co-Gly-Phe-N ^ 

Bzl 

B 


6-(4) 


^ Me 
Boc-Ser-Phe-N ^ 

Bzl 


. Me 

— n-CO-Ser-Phe-N ^ 
1°^ ^ 3zl 

B 


«-(5) 


^ Me 
Boc-Asn-Phe-N ^ 

Bzl 


M© 

(^co-A.n-Ph.-M C mi 

n 
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Example No. 


Formula 


6-(6) 


/ Me 

Boc-Aib-Phe-N 

Bzl 


^ ^ Me 
iv^l — n-CO-Aib-Phe-N 
kA N -J Bzl 

H 


7-(l) 


Me 

Boc-(2S,4R)-Pro(40H) -Phe-N ^ 

Bzl 


^ gi«-CO- { 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

Bzl 


7-(2) 


Boc-Pro-Phe-M . 

Bzl 


lAC7!l-C0-Pro-Ph€-N- f 


8 


Me 

Boc-Pro-Phe-N ^ 

Bzl 


/ hrins } Ma 

l <^-CH«CHCO-Pro-Phe-M . 

Bzl 


9-<l> 


He 

HC1«H-(2S,4R)-PTO(40H)-Phe-N C 

Bzl 


>£N| Me 
ISi- ( CH 0 ) ,CO- ( 2S, 4R) -Pro( 40H) -Phe-N ' 

2 2 Bzl 


9-(2) 


^ Me 

HCl'H-(2S,4R)-Pro(40H) -Phe-N . 

Bzl 


(§X < CH- ) ,CO- ( 2S , 4R) -Pro ( 40H) -Phe-N' ^ 
2 3 v Bzl 
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Example Mo. 


Formula 


9-(3) 


Me 

HC 1 • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ' 

Bzl 


@-NHCH,CO- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ' 

Bzl 


9-(4) 


Me 

HCl»H-(2S,4R)-Pro(40H) -Phe-N C 

Bzl 


HO-^J-yCH 2 CO-{2S,4R)-Pro(40H)-Phe-N ^ 
H 


9-(5) 

• 


^Me 

HC1 «H- ( 2S, 4R) -Pro( 40H) -Phe-N ^ 

Bzl 


D-CO- {2S, 4R) -Pro( 40H-) -Phe-N ^ M ° 


10- (1) 


Ma 

WO 

Boc- (25,4s) -Pro ( 40H ) -Phe-N ' 

Bzl 


Ma 

^ rae 

r-g>| — jrCO- ( 2S, 4S) -Pro( 40H) -Phe-N x 
Ss^Ajj'' Bzl 

B 


10- (2) 


. Me 

Boc-(S)-Azt-Phe-N C 

Bzl 


s Me 

(grnr co " (s) " Ait ' Phe " N ^ bzi 


10-(3) 


.Me 

Boc -Tpr-Phe-N f 

Bzl 


H 
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Example Mo. 


Formula 


10-(4) 


s Me 

Boc- US, 4R) -Pro (40H) -Tyr-N x 

Bzl 


. x Me 
(q) — n-CO- ( 2S , 4R ) -Pro ( 40H ) -Tyr-N x 
kAj^ Bzl 

H 


ll-(l) 


. Me 

HC1 • H-(2S,4R) -Pro (40H) -Phe-N ' 

Bzl 


foV-jl xMe 
0 i*-CO- ( 2S , 4R ) -Pro ( 40H ) -Phe-N . 

Bzl 

i 


ll-(2) 


HC1 -H-(2S,4R) -Pro ( 40B ) -Phe-N ^ 

Bzl 


Me 

SpS — rCO- ( 2S , 4R) -Pro ( 40B ) -Phe-N ' 

Bzl 

H 


12-U) 


, Me 

Boc- ( 2S f 4R) -Pro (40H) -Tyr-N . 

Bzl 


.Me 

— n-CO- ( 2S , 4R) -Pro ( 40H ) -Tyr-N 

"•s^^N Bzl 

H 


12-(2) 


. Me 

Boc- ( 2S , 4R) -Pro ( 40H) -Tyr-N ^ 

Bzl 


HO—x^ — n Me 




(oYnrco-Tpr-Phe-N^ 
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Ex- 
ample 
Mo. 


Formula 


13 


.Me 

I^S— n-CO- (2R,4S) -Tpr(0)-Phe-N^ 

Nizl 


lie 

/S — n-CO- (2R, 4R) -Tpr (0) -Phe-N 


14 


.Me 

^PjrCO- Tpr-Phe-N^ 

N 
B 


Me 

rgv-jr-CO- (2R,4R) -Tpr (Oj) -Phe-N^ 
' Vs^y^jjJ BzX 

H 


15 


Jto 

f^N — rpCO- ( 2S , 4R) -Pro { 40H ) -Phe-N ' 

H 


jj-COf-(2S,4R) -Pro (40CH 2 C0 2 Bu^) -Phe-N ^ 
i t 

oil pa n» 


^ Me^ 

jgj— j-CO- ( 2S , 4R) -Pro ( 4QH ) -Phe-N ^ ^ 'v 
• t 

CH CO-Bu 


16 


Me 

J^J— jCX> (2S,4R) -Pro( 40H) -Phe-N ^ ^ 

I t 

CH~CO.Bu 
2 2 


^ Me 

ij-CO- ( 2S , 4R) -Pro ( 40H ) -Phe-N x ^ 
CH 2 C0 2 B 
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Example Mo. 


Formula 


17 


^ ^ Me 
[qJ— j-CO-(2S,4R)-Pro(40H)-Phe-N ^ 

i 

CH 0 CO~H 


. Me 

(0>— jpCO- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ 

? «HC1 
CH 2 COHH(CH 2 ) 2 NMe 2 


18 


^ Me 

j^t — jj-CO- ( 2S , 4R ) -Pro ( 40H ) -Phe-N C. 
H 


. Me 

£gj—jCO-(2S,4R)-Pro(40H) -Phe-N ^ 
(CH 2 ) 2 NMe 2 


19 


. Me 

j^r — jj-CO-(2S,4R)-Pro(40H) -Phe-N ^ 

^^^^^^^ ^Jzl 

H 


„Me 

rg*? — jj-CO- ( 2S , 4R ) -Pr O ( 40M8 ) -Phe-N x 

a 


20 


.Me 

Sq> — T-CO- ( 2S, 4R) -Pro( 40M8 ) -Phe-N v 

Bzl 

H 


^Me 

jgj— jj-CO- ( 2S , 4S ) -Pro( 4NH 2 ) -Phe-N ^ ^ 
H 
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Example No. 


Formula 


21 


. Me 

fO*i — rrCO-(2S,4S)-Pro(4NH 2 )-Phe-N v 
k> N J Bzl 

H 


s Me 

f^i — jrCO-(2S,4S)-Pro(4NH 2 )-Phe-N ^ 
•s^ M ^ Bzl 

B * HC1 


22 


. Me 

(£>i — |rCO-(2S,4S)-Pro(4NH-)-Phe-N ^ 
1 v>^ N - J Bzl 

H 


xMe 

' (si y co " 1 2S ' 4S * " Pro ( 4NHCoco 2 Et 1 " ptie ~ N v 

H 


23 


HCl»H-(2S,4R)-Pro(40COKH,)-Ptae-N 

* Bzl 

• 


^Me 

— n-CO- (2S,4S) -Pro ( 40CONH 2 ) -Phe-N v 
^/ Bzl 
H 


24 


. Me 

(o£~~ J c0 ~ ( 2S ' 4R) " Pro( 40H) ~ pho ~ N x B x 

( ) jNMBj 


^ M© 

iOi — n -CO-(2S / 4R)-Pro(40H)-Phe-H ^ 

LHJL M iJ Bzl 

7 -HC1 
( CB^ ) 2^"^2 


25- (1) 


Me 

z Bzl 


^Me 

j^-jCO- ( 2S , 4R) -Pro ( 40CQNH2 ) -Phe-N x ^ 

Iff 

B 



45 
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Example No. 


Formula 


25-(2) 


^Me 

HCl «H-( 2S. 4R) -Prol 40CH^CO-Et) -Phe-N 

* 1 ^Bzl 


^Me 

iO*r—~ r-CO-(2S.4R) -Pro( 40CH_C0_Et) -Phe-N 
«£VJ * 2 N Bll 

H 


26 


. Me 

HC1 *B>(2S.4R) -Pro (40H) -Phe-N 

Bzl 


^ Me 

rg^pCHsCHCO- ( 2S,4R)-Pro(40H) -Phe-N ^ 

B2X 

" (trans) -HCl 


27 


^S^jjJJ-CO-AsptOBzl) -Phe-N ^ ^ 
H Bsl 


@I3-C0-Asp-Phe-N ^ 

H SBA 


28 


CSC3-C0-Asp-Phe-N ^ 


1 — Gln-NHBu* 

rSjriL i _ s»* 


29 


. Me 

HCl *H-Asp( OBsl) -Phe-N ^ 

Bzl 


gj--j-CO-Asp(OBzl)-Phe-N C B x 
H 
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Example No. 


ronnuia 


30 


^ Me 

N 
H 


.Me 

H * HC1 


31 


'Me 

S -HC1 


Et,H(CB,),CO-i 

S -HC1 


j 2 


Boc-Thr— j 
H 


Ac-Thr— i 
B 


33 


Mb 

c§nr C0 - Ly8 - pbe " H c bzi 

S .HC1 


. CH-CO-BU* 
—corn n ^ * 

H 
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Ex- 
ample 
No. 


Formula 


34 


. Me 

I -BC1 


H 


35 


. Me 

(Oj- jj-CO- (2S,4R) -Pro (40H) -Phe-N N ^ 

i 

Me 


jgj— jj-CO- (28,4k) -Pro( 40AC ) -Phe-N ^ ^ 
Me 


36 


— n-CO- ( 28, 4S) -Pro( 4NH 2 ) -Phe-N ^ 

N/^jj' Bzl 

H 


rgv-~,rCO-(2S,4S) -Pro (4MHC0CH 2 NB2) -Phe-N v 
H 


r 37 


^Me 

✓gs — g-CO- (2S,4S) -Pro (4NHCOCH 2 NHZ) -Phe-N v 
H 


^ Me 

jgj— jCO- ( 2S , 4S ) -Pro ( 4NHCOCH2NH2 ) -Phe-N v ^ 

5 - HC1 
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Ex- 
ample 
No. 


Formula 


38 


^ iS) ,Me 
(7^1 r-CO- ( 2S , 4S ) -Pro ( 4NHCO ( CH, ) ,CHCO,Bzl ) -Phe-N 

JJ KHZ 


(S) .Me 

ISs.^ \ Bzl 

5 ^2 


39 


. Me 

jpCO- ( zs , 4S ) -Pro ( 4NB2 ) -Pne-H ^ 

H 


.Me 

rQ^p ^*CO- ( 2S , 4S ) -Pro ( 4NHCO ( CHj J 2COONa ) -Pne-N ^ 
H 


40 


.Me 

|YjT-—jrCO-(2S / 4S)-Pro(4lmCOC02Et)-Pne-ll ^ 
Vs^jjJ Bzl 

H 


. Me 

(0*1 — ffCO- { 2S , AS ) -Pro ( 4MBCOC0 2 Ma ) -Phe-N ' 

^ Bzl 

H 


41 


jgj— jCO- (25,411) -Pro ( 40H) -Phe-N ' ^ 
CB 2 C0 2 H 


x Me 

jgj— Ij-CO- ( 2S , 4R) -Pro ( 40H ) -Phe-N ^ ^ 
CH 2 C0 2 N * 
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Example No. 


Formula 




.Me 

— fj-CO- ( 2S , 4R) -Pro ( 40Ts ) -PHe-N v 

•s>^ N > Bzl 

1 

Me 


42 


.Me 

j^i — jj-CO-( 2S, 4S) -Pro( 4SMe) -Phe-N x 

^^^^^ * 3zX 

I 

Me 




43-(l) 


, Me 
Boc-Met-Phe-H ^ 

Bzl 

BAA 


M© 

(gppCO-Met-Phe-H v ' 

1 

Me 




43-(2) 


s Me 
Boc-Thr-Phe-N _ 


. Me 

(oTT C0 - Thr - ph - H - b.i 

1 

Me 




43-(3) 


Me 

Boc-Ala-Phe-N C. 

Bzl 


. Me 

g^CO-Ala-Phe-N ^ 

1 

Me 
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Example No. 


Formula 


43-(4) 


. Me 

Boc-( 2S,4R) -Pro (40Me) -Phe-N ^ 

Bzl 


^Me 

f£i — ji-CO- ( 2S, 4R) -Pro{ 40Me) -Phe-N ^ 

\^*>. M > Bzl 

1 

Me 




43-(5) 


Me 

Boc-Ser (Bzl) -MePhe-N ' 

^Bzl 


. Me 

r^j — jrCO-Ser(Bzl)-MePhe-N ^ 
X^Kjj Bzl 

1 

Me 




44-U) 


s Me 

HC1 'B-Asp ( 0B«1 ) -Phe-N . 

>Bzl 


®3-C0-Asp(0Bzl) -Phe-N f 


44-(2) 


i— 01n-NBBu t 
1 ^ Me 
HC1«H-Asp-Phe-N . 

Bzl 


r~ Gln-NHBu* 

©CT-co-Lp-Phe-N ' ^ 


44-(3) 


HCl • H-Asp (OBzl) -Phe-N . 

Bzl 


^ Me 

jgj— j-CH 2 CO-Aap( OBzl) -Phe-N x ^ 
H 
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Example Mo. 


Formula 


44-(4) 


. Me 

HCl •H-Lys(Cl-Z) -Phe-N 

mm mm mm J mm \ ^m mm mm f mt *^ ^ 

B2l 


^ /Me 
r>N — t-CO-Lvs ( CI- Z ) -Phe-N 

^Bzl 

H 


44-(5) 


. Me 

HC1 • H-Lys ( Z ) -Phe-N 

Bzl 


^ /Me 

fOs ?-CH_CO-Lvs( Z J -Phe-N 

S^N^ * ^ Bzl 
H 


44-(6) 


/.Me 

HCl • B> f 2S . 4R ) -Pro ( 4QB 1 -Phe-N 

Bal 


X^Am^N Bzl 
H 


44-{7) 


s Me 
Bzl 


HO. ^ 

iVO Me 
IfiJ- { CH- ) -00- { 2S , 4R) -Pro ( 40H) -Phe-N ' 

* Z ^Bzl 


44-(8) 


x Me 

HCl • H- ( 2S , 4R ) -Pr o ( 40H ) -Pbe-N . 

Bzl 


@3tco- (2S,4R) -Pro ( 40H ) -Phe-N C. 

, Bzl 

BOC 
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Example Mo. 


Formula 


44-(9) 


HC1 • H- (2S,4R) -Pro (40H) -Phe-N ^ 

Bzl 


^ ^Me 
fo^i — n-CO- ( 2S , 4R) -Pro ( 40H ) -Phe-N . 

Bzl 

1 

Me 




44-UO) 


. He 

HC1 -H-(2S,4R) -Pro ( 4 OH ) -Phe-N 

Bzl 


^ Me 

rfS ir co ~ ( 2S, 4R) -Pro( 4 OH) -Phe-N . 

I^JLjjJI ^ Bzl 


44-U1) 


.Me 

HC1 «H- ( 2S , 4R) -Pro ( 40H) -Phe-N N 

Bzl 


»s>k K iLco-( 2S, 4R) -Pro( 40B) -Phe-N ^ 

H Bal 


44- (12) 


Me 

HCl • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

^ Bzl 


HO-^S (trana) ^Me 
lO]-CH«CHCO- ( 2S , 4R) -Pro ( 40H ) -Phe-N . 

V BZl 


44- (13 ) 


. Me 

HCl»H-(2S,4R)-Pro(4GH)-Phe)-N . 

Bzl 


OMe ' 

HO — f>S( trans) ^.Me 
„ „ A3>-CH=CHCO- ( 2S , 4R) -Pro( 40H) -Phe-N 
MeO^^ Bzl 
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Example No. 


Formula j 


44- (14) 


^Me 

HC1 • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

^Bzl 


.Me 

Me 2 CH ( CH 2 ) 2 C0- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

^Bzl 


44- (15) 


HCl • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

""^Bzl 


Me(3 

Tol — IT ^Me 
>C0- (2S,4R) -Pro ( 40H ) -Phe-N 


44- (16) 


HC1 «H-(2S,4R) -Pro ( 40B ) -Phe-N ' 

^Bzl 


Mo 

^Tnl — n ^Me 
kyX M >CO- (2S,4R) -Pro ( 4QH ) -Phe-N 


44- (17) 


^Me 

HC1«H-(2S,4R) -Pro ( 40H ) -Phe-N ^ 

-Bzl 


(2JLJI-C0- ( 2S, 4R) -Pro( 40H) -Phe-N^ 14 * 
Me 


> 44- (18) 


^.Me 

HC1 *H- ( 25, 4R) -Pro ( 40H ) -Phe-N 

^Bsl 


l^>^-CO- (2S,4R) -Pro ( 40H ) -Phe-IT 

N ^-Bzl 
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Example No. 


Formula 


44-{19) 


. Me 

HCl»H-(2S / 4R)-Pro(40H)-Phe-N ^ 

Bzl 


1 x Me 
CH,CO- ( 2S , 4R ) -Pro ( 40H ) -Phe-M ^ 
* Bzl 


44- (20) 


, Me 

HC1»H-Ser-Phe-N ' 

Bzl 


MO 
B*l 

1 

Me 


44-(21) 


_ Me 

HCl»H-(2S,4R)-Pro(40H)-Tyr-N ' 

Bzl 


t§JLjI-CO- ( 2S, 4R) -Pro( 40H) -Tyr-H ' 

^ Bzl 


44- (22) 


. Me 

HCl • H- ( 2S , 4R ) -Pro ( 4 OH) -Tyr -N ^ 

Bzl 


✓ Me 

1^1 — irCO- ( 2S , 4R ) -Pro( 40H ) -Tyr-N 
l CA M J» Bzl 


44- (23) 


Mo 

HCl »H- ( 2S , 4R) -Pro ( 40H ) -Tyr-H " 

^ BZl 


s Me 

Me,CH(CH,),CO-(2S,4R)-Pro{40H)-Tyr-N 

2 2 2 ^Bzl 
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Example No. 


Formula 


44- (24) 


. Me 

HC1 • H- ( 2S , 4R ) -Pro ( 40H ) -Tyr-N 

BZ1 


. Me 

(qY— jrCO-(2S ,4R) -Pro (40H) -Tyr-N ^ 

Bzl 

1 

Me 


44-(25) 


^ Me 

Onni mXim, i AO \ f Ann \ .«tw.u 
6nCx c n M \ 4a f 4*1/ •riOi 4Un; -ryr— w 

CH 2 Py(2) 


.Me 

fX f— j|"CO-l*5/4RJ-rrO(40HJ-Tyr-N 

•-CA^N CH,Py(2) 
IT -HC1 2 


44-{26) 


^ Mo 

ZnC J. * H- \ ZS , 4K J — FTO ( 4QH | -PHO— N ^ 

CH 2 Py(2) 


. Me 

f^i if CO— I ZS , 4K J -FTO l 4 On | -PflG-N 

>Si~» CH,Py(2) 

r - hci 


44- (27) 


. ( CH, ) -,OAC 
HCl.H-(2S,4R)-Pro(4QH)-Phe-N * * 

SZ1 


X (CH 5 ) 5 0AC 

fg^i — j-rCO- ( 2S , 4R) -Pro ( 40H) -Pho-N^ ' * 

l 

MO 


I 44-1 28) 

• 


. Me 

HCl«H-(2S.4R)-Pro(40H)-Phe-N 

Bzl 


Me 

jg^^-C0-(2S,4R)-Pro(4OH)-Phe-N^ B ^ 
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Example Mo. 


Formula 


44-(29) 


s Me 

HCl'H-(2S,4R)-Pro(40H)-Phe-N C 

Bzl 


H0 "Yn^i ( trans ) Me 

>2>-CH=CHCO- (2S,4R) -Pro ( 40H) -Phe-N' 
HO -Bzl 


44-<30) 


. He 

HCl • H- ( 2S . 4R ) -Pro ( 40H ) -Phe-N 

B2l 


He n N -HCl 

*• (trans) He 
lcj-CH=CHCO- (2S,4R) -Pro ( 40H ) -Phe-N'' 

N Bsl 


44-(31) 


. Me 

HCl • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ' 


He 

(<N— ii-CO- (2S,4R) •Pro ( 40B ) -Phe-N ' 

i 

Me 


44-(32) 


. Me 

HCl»H-(2S,4R)-Pro(40H)-Phe-N ^ 


^Me 

r^S-TCO- (2S,4R) -Pro( 40E) -Phe-N 

^^^^^ + \ W / 

N J 

I 

He 


44-(33) 


HCl • H- ( 2S , 4R) -Pro ( 40H ) -Phe-N ^ 

Bsl(ni-P) 


He 

r^r— n-CO- ( 2S , 4R ) -Pro ( 40H) -Phe-N ' 

LSX f ^Bsl(m-F) 

I 

Me 
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Example Ho, 


Formula 


44-( 34) 


. Me 

HCl»H-Pro-Phe-N . 

Bzl 


/Me 

(ogr C0 - Fro - phe - H -b«x 

Me 


45-(l) 


.Me 

j^r — jj-CO- Asp ( OBzl ) -Phe-N ^ 
^sxSjj Bzl 
H 


. Me 

H 


45-(2) 


.Me 

fg> — jrCH 2 CO- Asp (OBzl) -Phe-N ^ 
S^M^ Bzl 

H 


.Me 

H 


46-(l) 

% 

1 


H 


i— <31n-HHBu t 
1 ✓ Me 

H 
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Example Mo. 


Formula 


46-(2) 


C$P3-C0-Asp-Phe-N ' " e 

H Bzl 


i— Thr-NH- 

(oTX 1 / Me 

•sSA N >CO-Asp-Phe-N ^ 

H A 


46-13) 


(§I^5-C0-Asp-Phe-N ^ Me 

H Bsl 


/ — V 

i-M 0 

foTH 1 ^1 /"a 


46-(4) 


. Me 

B . 


p Thr-NH ? 

(onr co - A8p - phe -" C H 

H 


4«-(S) 


N 
H 


H 
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Example No. 


Formula 


46-<6) 


x Me 

H 




pThr-NHj Me 
^CH.CO-Aap.Phe-N ^ 
H 


47- (1) 


Me 

HCl»H-( 2S.4R) -Pro ( 40H) -Phe-N ^ 

Bzl 


S ^ Bal 


47-(2) 


. Me 

HCl • H-S«r-Ph«-N 

Bzl 


j^N (trans) ^ Me 
LV>>CHsCHCO-Ser-Phe-N 

^ Bzl 


47-13) 


Me 

HCl»H-( 2S.4Ri-Pro(40Hl-TVT-H ^ 

^Bzl 


^Me 

Me«CHCH A CO- ( 2S . 4R) -Pro ( 40H) -Tvr-N 

* v Bzl 


47-<4) 


* ^ Me 
p-Ser ( Bu ) -MaPhe-N 

B8l 


1^1 Itrsna) • t ^ Me 
l^J-CH=CHCO-Ser (Bu^) -MePhe-N _ 

^Bzl 


47-(5) 


Me 

HCl • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ' 

^Bsl 


Br- ( 2S , 4R) -Pro ( 40H) -Phe-N ' ** 

^Bzl 
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Example No. 


Formula 


48-(l) 


Ife 

HCl'H-Lys(Z)-Phe-N ^ 

Bzl 


.Me 

( - [ - J C0-Ly3,2»- P h 6 - K ^ 

R 


48-(2> 


. Me 

HCl«H-Orn(Z)-Phe-N £ 

Btl 


• 

(^n" C0 " 0rn(z) " phe " H ^ b i 

H 


48-(3) 


Ms 

2HC1 • H- ( 2S , 4R ) -Pro ( 4 OH ) -Tyr-N " 

^CH 2 Py(2) 


Me 

i<S — n-CO- (2S,4R) -Pro ( 40H ) -Tyr-N' 
tSJLJ "CH,Py(2) 
J* •HCl * 


48-(4) 


Me 

2HC1 • H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ' 

CH 2 Py(2) 


rCS — n-CO" (2S,4R) -Pro ( 40H) -Phe-H ' 
USJL„ iJ " CH-Py(2) 
S -HCl 


49- (1) 

• 


s Me 

j^j-jCH^Ly. (Z) -Phe-N 
B 
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Example No. 


Formula 


49-(2) 


.Me 

g^CO-OmtZJ.Phe-N 

H 


_ Me 

gj-jCO-Orn-Pbe-H ^ 


50- (1) 


. Me 

^CO-Ly.-Phe-H v 
H HC1 


Boc-Thr— | 

1 /Me 
g^CO-Lys-Phe-N ^ 

B 


50-(2) 


Ne 

H * HC1 


Boc-BAla— j 

k^A. j| y Bal 

H 


50-(3) 


Ite 

R •HCl 
H 


Boc-Gly— j 
H 
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Ex- 
ample 
Mo. 


Formula 


50-(4) 


s He 

^CB 2 CO-Lys-Phe-H . ^ 


|-CO(CB 2 ) 2 MBtg •HCl 

f£>\ — n-CH-CO-Lys-Phe-N 

2 ^ B2l 

H 


50-(5) 


1 -HCl 


Boc-Thr— i 

1 He 

B 


50-(6> 


x Me 

(<>1 — jrCO- (2S,4S) -pro ( 4MB- ) -Phe-N x 

2 Bzl 

H 


(S) Me 

f£S irCO- (2S,4S) -Pro( 4HHCO ( CH, ) -CHCO,Bzl ) -Phe-N'' 

ISJL-J' 2 2 | 2 ""Bzl 
* NBZ 


5o-n> 


i<S — rrCO- ( 2S , 48 ) -Pro ( 4KB, ) -Phe-N 

V^AjjJJ * BZl 

B 


(•> .Me 
jgpj-OC>-(28,4S)-Pro(4HaCOCT(CH 2 ) 2 (»^sl)-Ph«-sCl Bsl 

jj NBZ 
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Example No. 


Formula 


51-U) 


Boc-Thr— i 

^ | /Me 
^CO-Orn-P^H x ^ 

H 


Ac-Thr— j 

n 


51- (2) 


OH 

Boc-lTj 

T .Me 
CO-Phe-N ^ 

Bzl 


H ^O-Phe-H ^ 

Bzl 


51-(3) 


^ Me 

Boc-Pro-MePhe-N . 

^Bzl 


B 


51r{4> 


Boc-Pro-Pbe-H^© 


^j^CO-Pro-Phe-NC® 

R 
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Example No. 


Formula 


52-(l) 


H 


HCl-H-pAla-, 
_ 1 /Me 
(<>r- 3-co-Lys-Phe-N . 

CSV x » 

B 


52-(2) 


Boc-Qly— | 

1 s Me 

B 


HCl'H-Oly-, 

1 ^Ma 

B 


53-(l) 


Ho 

ls9JL n >-CO-Ser ( Bu fc ) -MePhe-N ' 


L2XjJ»CO-S«r-MePhe-H ^ 
0 v Bzl 


53-(2) 


f£N (trans) ^ ^Me 
1<>CH«CHC0-Ser ( Bu^ ) -MePhe-N ^ 

Bzl 


(a) (trans) Ma 

Bzl 
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Example No. 


Formula 

i 


53-13) 


rg^ — jr CO- ( 2S , 4R ) -Pro ( 40CH 2 C0 2 Bir ) -Phe-N^ 
^^N^ ^Bzl 

• t 
CH~CO-Bu 


Me 

fp^rCO- ( 2S , 4R) -Pro ( 40CH 2 C0 2 H) -Phe-N ^ 

^^^^^^^^^^^^ ^3 

CB2C02B 


54-U) 


H-Ser ( Bu^ ) -MePhe-N ' 


Me 

N Bzl 

1 


54-(2) 


H-Ser ( B\T ) -MePhe-H ' 


(2Xo^ co " ser(Butj " MePhe " H C 116 

Bzl 


• 

55 


^ Me 

j^r — jj-CO- ( 2S, 4R) -Pro( 40H)cPhe-N ^ 

^^^^ M Bzl 

1 

Ma 

no 


j^j— j-CO- ( 2S , 4R) -Pro ( 4OTs ) -Phe-N ^ ^ 

1 

Me 
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Ex- 
ample 
No* 


Formula 


56-{l) 


(s) ^Me 

x^N, r- CO- ( 2S - 4S ) -Pro ( 4NHCOCH ( CH ICO Bel \ -PVia-M 

H NHZ 


.Me 

j^T— n-CO- ( 2S, 4S) -Pro( 4HHC0CH( CHj ) jCOjH) -Phe-N v 

1 Bzl 

H ^2 


56-J2) 


^ Me 

jgj— jCO-Ser(B«l)-MePhe-N ^ 
1 

Me 


igv-j-CO-Ser-MePhe-H C * 

1 

Mo 


57 


^ Me 

Bzl 

H 


. Me 

B 


5t 


— jrCO-(2S,4S)-Pro(4KH 2 )-Phe-N ' 
H 


Me 

j^y—j-CO- ( 2S , 43 ) -Pro ( 4HHC0 ( CH 2 ) 2 HBt 2 ) -Phe-H ^ 
J «HC1 



87 
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Example Ho. 


Formula 


59 


Me 

— frCO- ( 2S , 4R) -Pro( 40CH 2 CO,Bt) -Phe-< 
vS^H c c Bzl 
H 


^ Jtie 
yCO- ( 2S , 4R) -Pro ( 40CH 2 C0 2 Ha) -Phe-H^ 

H 


60 


^Me 

j^j — ji-CO- ( 2S , 4R) -Pro ( 40CH 2 C0 2 H) -Phe-N ^ 

Bzl 

» 

CH^COjH 


, j^r — jr CO- ( 2S , 4R) -Pro ( AOCHjCOjNa ) -Phe-N 
CH^a 


61 


($X~TLcO- ( 2S , 4R) -Pro ( 40H ) -Phe-H 

H Bzl 
1 

Boc 


CgXllcO- ( 2S , 4R) -Pro ( 4 OB ) -Phe-H ' 

n B2l 
3 -HC1 


62 

r 


s Me 

^CO-Orn-Phe-H . ^ 

H « 


pCOlC^JjCOjH 

1 ^Me 

H 
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Exajnple No. 


Formula 


63 


X CH, ) ,OAC 

jgj-jCO-(2S,4R)-Pro(40H)-Phe-NC ^ 
N 

i 

Me 


{ CH ) OH 

— jj-CO- ( 2S , 4R) -Pro( 40H) -Phe-M ' 22 

^^^^^ SzX 

i 

Me 



Preparation 1 

A solution of Starling Compound (5.48 g) and NMM (2.09 g) In methylene chloride (50 ml) was cooled 
at -20* C. To this solution was added dropwise isobutyl chtoroformate (2.82 g) maintaining the temperature 
between -22* C to -20* C in 7 minutes. After stirring the mixture for 20 minutes at the same temperature, 
the solution was cooled to -36* C and HNMeBzl (2.50 g) was added dropwise to the solution. The reaction 
mixture was stirred for 2 hours during which period the temperature was gradually raised to -2*C. The 
solution was washed successively with water (twice), diluted sodium hydrogencarbonate solution (twice), 
water, 0.5N hydrochloric acid (twice) and sodium chloride solution, and dried over magnesium sulfate. After 
evaporation, the soilrtfled residue was pulverized in hot IPE (10 ml), and after cooling, n-hexane (30 mi) was 
added to the mixture. The crystalBne solid was filtered, washed with n-hexane (5 ml x 2), and dried to give 
Object Compound (6.48 g). 
mp: 90-91.5* C 

IR (Nujol) : 3380, 1690. 1645 (sh), 1635. 1525 cm" 1 

NMR (CDCIi. «) : 1 37 (s) and 1.43 (s)(8H), 2*7 (s) and 2.87 (s)(3H), 3.04 (2H, d, J=7Hz), 428 (ABq, 
J«14Hz) and 4.52 (sK2H); 4.90 (1 H f m), 5.4 (1 H, m), 7.0-7.4 (10H) 



Elemental Analysis. Calculated tor 
CaaHjtNjO. : 


Found: 


C 71.71. H 7.68. N 7.80 
C 72.04, H 7.85. N 7.85 



[atf* ♦ 19J0* (C-1J036, CHO») 



rrspswHon « 

To an tee-cooled solution of Starting Compound (3.0 g) and anisote (3 ml) In methylene chloride (10 ml) 
was added TFA (12 ml). The solution was stirred tor 15 minutes at this temperature and for additional half 
an hour at room temperature. After evaporation, addition and re-evaporation of 4N-HCL/DOX were repeated 
twice (4.1 ml and 2& ml. respectively). The residue was dissolved in other (15 ml), and crystallized by 
seeding. After starring overnight, the crystals were filtered, washed with ether, and dried to give Object 
Compound (2/12 g). 
mp : 133-136* C 
IR (NujoQ : 3400. 1650 cm- 1 

NMR (COCH. t) : i43 (s) and 2.70 (s)(3H). 3.5 (2H. m). 4.13 and 4.75 (2H. ABq. J-14H2). 5.0 (1H. m), 7.0- 
7.4 (10H, mK a85 (3H. br s) 
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Elemental Analysis. Calculated for 
Ct7H 2 oN 2 0'HCri/2H 2 0: 


Found : 


C 65.06, H 7.07, N 8.93 
C 65.53, H 6.86, N 8.90 



[ajg 9 + 57.78* (0 = 1.066, CHCij) 



Preparation 3 

To an Ice-cooled solution of Boc-(2S,4R)-Pro(40H)-OH (1.80 g). Starting Compound (2.37 g), and HOBT 
(1.05 g) in methylene chloride (50 ml), was added WSC (1.21 g). The solution was stirred at the same 
temperature for two hours and at room temperature for two hours. After concentration, the product was 
extracted with ethyl acetate and the organic layer was washed successively with water, diluted sodium 
hydrogencarbonste solution, 0.5N hydrochloric acid and sodium chloride solution, and dried over anhydrous 
magnesium sulfate to give Object Compound (3.82 g) as an amorphous solid. 

NMR (DMSO*, 5) : 1.25 and 1.47 (9H. s), 1.5-2.1 (2H, m), 2.78 and £85 <3H. s). 2^-3.1 (2H, m), 3.2-3.5 
(3H, m), 4.1-425 (2H, m), 4.35-4.6 (2H t m), 4.8-5.1 (2H, m), 7.0-7.35 (10H, m), 8.3-8.4 (1H, m) 



Preparation 4 

Starting Compound (3.0 g) was dissolved in methylene chloride (30 ml), and to the solution 4N- 
HCt/DOX (30 ml) was added under ice-cooling and the solution was stinred at the same temperature for 10 
minutes and further at room temperature for 40 minutes. After evaporation, the residue was triturated with 
IPE. filtBred.washed with the same solvent and dried under vacum to give Object Compound (2.90 g). 
NMR (DMSOKk. « : 1.7-1.9 (1H, m), (1H, m), 2.75 (S) and 2.85 (s)(3H) t 2.B-3.2 (3H, m). 3.2-3.4 <1H, 

m), 42-4.7 (4H, m), 4.85-5.05 (1H, m). 7.0-7.4 (10H, m), 8.59 (1H, broad). 924 (1H, d, J*8Hz), 10.29 (1H, 
broad) 



Preparation s 

The object compounds were obtained according to a similar manner to that of Preparation 3. 

(1) IR (CHaCb) : 3400. 1700. 1690. 1505. 1385, 1170 cnr* 

NMR (COCb. J) : 1.47 (8H, 8). 1.7-23 (4H, m). 237 and 237 (3H. s), £82-3.1 (2H. m). 327-3.52 (2H, m). 
43 (1H. m), 4.40 and 4.82 (2H, ABq, J»14Hz). 520 (1H. dt J-8Hz and 6Hz). 645-7.4 (10H. m) 

(2) « (CfeCb) : 3460. 1700. 1650 cm- 1 

NMR (COO,. I) : 1.48 (OH, sK 1.8-1.8 (2H. m). 135-il (2H. m). 2-58 and 231 (3H, s), 3.01 and 3.02 (2H. d, 
J-72M& U(2Km), 42-43 (1H. m), 4.38 and 4.58 (2H. ABq. Ja143rte), 5.18 (1H. d. J«7Hz). 6.7-7.0 
(1H, 73-736(1 OH. m) 

(S) ft (NeaO: 3900. 1710. 1635. 1485 cm- 1 
NMR (DMSOdt. I) : 1.37 (8H, a). 2.73 (a) and 2.79 <a)(3H), 2.75-3.15 (2H. m). 3.35-3.70 (2H. m). 420-4.70 
(2H. m). 4.75-620 (1H. n»K 6.70-7.45 (11H. m). aOO-835 (1H, m) 

(4) IR (Nam.) : 3300. 1710. 1640. 1630. 1480 cm" 1 

NMR (DMSOdt. ff) : 137 (8H. s). 2.71 (a) and 2.77 (sK3H). 2.7-32 (2H. m). 3.3-3.6 (2H. m), 3.8-4.1 (1H. m), 
4.43 (2H. s). 4.73 (1H, t J-6H2). 43-62 (1H, m). 6.4-63 (1H, m). 6.8-7.4 (10H. m). 30-62 (1H. m) 

(5) IR (Nufoi) : 3400. 3350. 3300. 3200. 1680. 1650. 1525 cm" 1 

NMR (DMSO-d,. J) : 138 (8H, a). 220-Z46 (2H. m). 2.70 (a) and 2.75 (s)(3H). 2.75-3.15 (2H. m). 4.00-4.60 
(3H. m). 4.75-6.10 (1H. mK 633 (2H, broad a). 630-730 (11H. m), 730-a20 <1H. m) 

(6) IR (Neat) : 3320. 1720, 1705. 1680. 1650, 1640, 1630 cm" 

NMR (DMSOdi. 5) : 130 (a). 138 (a) and 138 (sX6H). 136 (9H, s). 23-33 (2H, m). 2.72 (s) and 2.78 (sh 
58 (3H). 43-4.7 (2H, m). 43*2 (1 H. m). 6343 (1 H, m), 7.0-7.4 (10H. m), 7.4-7.7 (1 H. m) 



Preparation 6 
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In a mixture of water (10 ml) and dioxane (5 ml). Starting Compound (1.0 g) was suspended. To the 
mixture TEA (1.06 ml) and di-tert-butyl dicarbonate (1.83 g) was added successively under ice-cooling. The 
mixture was stirred overnight at room temperature, then water (20 ml) was added. After washing with ethyl 
acetate (20 ml), the aqueous layer was cooled with ice bath and acidified with 5N-hydrochloric acid. The 
5 product was extracted with ethyl acetate, and the organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and evaporated. The residue was crystallized with a mixture of ethyl acetate 
and IPE, filtered and dried to give Object Compound (1 .34 g). 
mp:145-146"C 

IR (Nujol) : 3450. 1735, 1875 cm" 1 
to NMR (DMSOdc, *) : 1.34 (s) and 1.39 (s)(9H), 1.75-1.90 (1H, m), 2.20-2.40 (1H, m), 3.05-3.15 (1H, m), 3.40- 
3.55 (1H,m), 4.00-425 (2H,m) 



Preparation 7 

The object compound was obtained according to a similar manner to that of Preparation 8. 
IR(NuJoO: 1760, 1640 cm- 1 

NMR (DMSO-di, A).: 1.46 (9H, s), 1.95-2.10 (1H. m), £40-2*60 (1H. m), 3.70-3.90 (2H, m), 4.44 (1H, dd, 
J = 5 and 9Hz), 12.75 (1H, br s) 



Preparation 8 

The oblect compounds were obtained according to a similar manner to that of Preparation 3. 
26 (1) IR (Neet) : 3300. 1890, 1635 cm~ 1 

NMR (DMSO-<k. *) : 1.28 (s), 1.39 (8) and 1.40 (8)(9H) f 1.5-1* (1H, m), 22-2.4 <1H, m), 2.7*3.1 (5H, m), 
3.1-3.3 (1H, m), 3.4-3.5 (1H. m), 4.1-42 (2H, m), 4.3-4.6 (2H, m), 43-5.1 (1H, m) ( 5.18 (1H, d, J»8Hz), 7.0- 
7.1 (2H, m). 7.1-7.3 (8H. m), 83-8.4 (1H, m) 

(2) IR (Neat) : 1710, 1880. 1845 cnr' 

so NMR (DMSO-ds. *) : 1.31 (9H. s), 1.7-1.9 (1H, m), 22-2.4 <1H, m), 2.78 (s) and ZB8 (sX3H), 2.8-3.1 (2H, m), 
3.7-33 <2H, m), 4.4^.8 (3H, m), 43-5.1 (1H ( m), 7.0-7.4 (10H, m). 825-835 (1H, m) 

(3) IR (Neat) : 3300, 1705, 1640, 1495 cm" 1 

NMR (DMSO-dt, S) : 1 .31 OH, s). 2.7-3.1 (6H, m), 32-3.4 (1H, m), 4.3-4.7 (5H ( m), 4.9-5.1 (1H, m), 7.0-7.1 
(3H. m), 7.1-7.3 (7H, m). 8.43 (1H, br t J«8Hz) 



Preparation 9 

The object compound was obtained according to a similar manner to that of Preparation 1. 
40 mp: 111-113* C 

IR (NaaQ : 3900, 1680. 1640. 1525. 1415. 1255. 1170 cm" 1 

NMR (PM804. 1) : 1.26 (s), 1.29 (•) and 1.36 (s)(9H). 2.60-{Z90 (2H. m). 2.73 (s) and 243 (8)(3H). 4.20- 
4.70 (3M. mfc, 6J0 (d, J«8Hz) and 6.65 (d. J-8HzK2H). 6.89 (d, J-8Hz) and 7.06 (d. J»8Hz)(2H). 7.10- 
7.40 <5H.m), 8.22 (1 H, •) 





Elemental Analysis. Calculated for 










C 68.73, H 7.34, N 729 


90 


Found: 


0 6854. H 7.35, N 7.14 



56 Preparation 10 



The object compound was obtained accorcflng to similar manners to those of Preparation 2 and 
Preparation 3, successively. 
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IR (Nujol) : 3280. 1665. 1630, 1515 cnrr 1 

NMR (DMSO-d*. S) : 1-28 (s) and 1.39 (s)(3H), 1.60-1.90 (1H, m), 1.90-2.10 (1H. m). 2.60-3.00 (2H, m), 2.75 
(s) and 2^2 (s)(3H), 320-3.30 <1H, m), 3.35-3.50 (1H, m), 4.10-4.70 (4H, m), 4.70-5.05 (2H, m), 6.60 (d. 
J*8Hz) and 6.64 (d. J = 8Hz)(2H). 6.86 (d, J=8Hz) and 7.03 (d t J=8Hz)(2H). 6.90-7.10 (2H, m), 7.20-7.35 
5 (3H, m), 8.20-&40 (1H, m), 9.19 <s) and 9.23 (s)(1H) 



Preparation 11 

10 To a solution of Starting Compound (2.56 g) in methylene chloride (40 ml) was added trichloroacetyi 
isocyanate (1.0 g) under ice-cooling. After stirring for five minutes, the solution was washed with water, 
aqueous sodium hydrogencarbonete solution, and aqueous sodium chloride solution and dried over 
magnesium sulfate to give Object Compound (3.55 g). 
IR (ChbCb) : 3400. 1810. 1740, 1690. 1645. 1490, 1160 cm* 1 

75 NMR (COCb, 4) : 1.47 (9H. s). 2.1-2.4 (2H, m), 2.65 and 227 (3H, s), 2.95-3.1 (2H, m), 3.5-4.0 (2H, m), 4.3- 
4.63 (3H ( m), 5.1-5.4 (2H. m), 7.0-7.4 (1 1H. m), 8.63 (1H, s) 



Prepaaration 12 

20 

To a solution of Starting Compound (3.10 g) in methanol (50 ml) was added 1N-sodium hydroxide 
solution (4.6 ml). The solution was stirred for two hours at room temperature. After concentration, the 
product was extracted wfth ethyl acetate and the organic layer was washed with water, sodium chloride 
solution and dried over magnesium sulfate, to give Object Compound (2.75 g). 
38 IR (CHaCb) : 3540. 3520. 1730. 1680, 1640. 1580 cm" 1 

NMR (DMSOds. *) : 1.25 and 1.39 <9H, s) ( 1.75-2.0 and 2.1-23 (2H, m). 2.78 and 2.85 <3H, s). 2*3.1 (2H. 
m). 3.35*3.7 (2H, m). 42 (1H, m). 4.35-4.8 (2H, m), 4.9-5.05 <2H, m), 622 (2H, br s). 7.0-7.3 (10H, m), 8.4- 
a5(1H, m) 

so 

Preparation 13 

The object compound was obtained according to a similar manner to that of Preparation 4. 
NMR (DMSO<i», *) : 1.9-2.1 (1H. m), 2.4-2.6 (1H, m). 2.78 and 2.83 (3H, s). 2.85-3.1 (2H, m), 3.15-3.2 and 
35 337 <2H, m). 42*2 (1H, m), 4.45-4.85 (2H, m). 4.9-5.2 (2H, m). 6.73 (2H, s), 7.0-7.4 (12H, m). 9.25 (1H. d, 
J°7£H2) 



Preparation 14 

To a sofaOon of 8tvting Compound (8.0 g) and cetyttrimethytammonium chloride (0.56 g) in methylene 
dioride (120 mQ were added powdered sodium hydroxide {22 g) and ethyl bromoacetate (1.66 ml) at room 
taraQprafct* Aftsr attiring the solution overnight powdered sodium hydroxide (0.5 g) and ethyl 
bRMoecstate (0.89 ml) were added. The mixture was heated under reflux for further four hours. After 

m euepm'Bflon of methylene chloride, ethyl acetate (200 ml) was added, and under ice-cooling, 1 N-hydrochlo- 
rte add was added until the aqueous layer was neutralized to pH 4. The organic layer was washed with 
(fluted sodum hydnogencarbonate solution, 0.5N hydrochloric acid, sodium chloride solution and dried with 
magnesium sulfate. After concentration, the residue was appBed to a silica gel (85 g) column efuting first 
with methylene chloride then with a mixed solvent of methylene chloride and ethyl acetate (9:1 to 3:2) to 

so give purified Object Compound (3.4 g) as an amorphous soflcL 
IR (CHzCb) : 3400. 1746. 1680, 1840 cnr* 

NMR (COCtt, D : 1-29 (3H, t, J»7Hx), 1.48 (9H. s), 1.9-2.4 (2H t m), 2*4 and 227 (3H, s), 2.95-3.1 (2H, m). 
3.4-3.8 and 32 (2H. m), 4.0-4.65 (8H. m). 5.16 (1H, m), 6.8-7.4 (10H, m) 

56 

Preparation 15 

The object compound was obtained according to a similar manner to that of Preparation 4. 
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NMR (DMSO-ds. «) : 1.22 (3H. t J=7Hz). 1.75-2.0 (1H. m). 2.5-2.6 (1H. m). 2.75 and 2.81 (3H. s). 2.9-3.1 
(2H, m). 325-3.5 (2H, m). 4.14 (2H. q. J = 7Hz). 420 (2H. s), 42-4.6 (4H. m), 4.9-5.05 (1H, m). 7.0-7.4 (10H. 
m). 8.68 (1H, br s). 920 (1H. d. J = 7.7Hz). 10.38 (1H. br s) 



S 

Preparation 18 

To a solution of Boc-Asp(OBzl)-OH (3.23 g) and NMM (1.01 g) in methylene chloride (30 ml) was added 
isobutyl chloroformate (1.37 g) dropwise at -20* C. The solution was stirred at the same temperature for 

io twenty minutes. The solution was cooled to -35* C and was added to a solution of Starting Compound (3.05 
g) and NMM (1.01 g) in methylene chloride (20 ml). The mixture was stirred for an hour, raising the 
temperature gradually to 0* C, and further stirred under ice cooling for half an hour. After concentration, the 
product was extracted with ethyl acetate and the organic layer was washed with water, diluted sodium 
hydrogen carbonate solution, 0.5N hydrochloric acid, and sodium chloride solution, and dried over magne- 

rs sium sulfate. After concentration and crystallization with a mixed solvent of diethyl ether and IPE under ice- 
coo ling gave Object Compound (3.07 g). 
mp : 56-57* C 

IR (Nujol) : 3300. 1736, 1680, 1660, 1640 (ah). 1630, 1515 car 1 

NMR (CDCb. 6) : 1.48 (9H, s), 2.58 (2H, s), 2*3.17 (5H, m), 42 (1H, m), 4.4-4.7 (2H, m), 5.17 (2H, s), 5.2 
20 (1 K m), 5.58 (1 H, d, J - 8Hz), 7.1 (1 H, m), 7.2-7.5 (1 5H, m) 



Preparation 17 

as To a solution of Boc-Aap(OBzf)-OH (0.97 g), Starting Compound (0*14 g) and HOBT (0.405 g) In a 
mixed solvent of methylene chloride (25 ml) and DMF (5 ml) was added WSC (0.511 g) under Ice-cooling. 
The solution was stirred at the same temperature for three hours. After concentration the product was 
extracted with ethyl acetate. The organic layer was washed succe s sively with water, diluted sodium 
hydrogencarbonato solution, 0.5N hydrochloric acid, sodium chloride solution, and dried over magnesium 

so sulfate. Concentration gave a crude product (1.72 g), which was purified on a siRca gel column eluting with 
chloroform-ethyl acetate (4:1 ) to give Object Compound (1 .68 g). 



Preparation 18 

38 

A mixture of Starting Compound (1.0 g) and anisote (1.0 ml) was treated with TFA (15 ml) under ice- 
cooing tor fifteen minutes and further at room tem p erature for twenty minutes. After concentration of the 
mixture, 4N-HCVDOX (0.85 ml) was added and concentr a ted again. The residue was washed with rvhexane 
and IPE tour timea respectively and the powder was filtered, washed with IPE and dried under vacum to 
40 give Object Compound (0*7 g). The product was used in the next reaction without purification. 



Preparaflon 10 

m Tom Ice-cooled solution of Starting Compound (2*1 g), HOBT (1.35 g) and N-<2-pyridyimethyl)-N- 
metfiytamine (1.22 g) in methylene chloride (28 ml) was added WSC • HO (1*2 g). The solution was stirred 
at room temperature tor tour hours and washed successively with 5% sodium hydrogencarbonate solution, 
socfium chloride solution snd was dried over magnesium sulfate. Evap or ation and purification on a silica gel 
column (84 g) eluting with chloroform-methanol (20:1) gave Object Compound (3.14 g) as an oil. 

so IR (Neat) : 3300, 1700, 1640, 1510, 1246, 1165, 650 cm" 1 

NMR (DM80d». I) : 127 (s) and 135 (s)(9H), 2.6-3.0 <2H, m), 2*2 (a) and 2*6 (3K3H), 4.4-4.9 (3H, m), 
8*6.7 (2H, my, 6-8-7.4 (5H, m), 7-6-7.8 (1H, m). a48 (d. J-4Hz) and 8*3 (d, J-4Hz)(1H), 9.14 (s) and 
9*2(sK1H) 



Preparation 20 

To an ice-coded solution of Starting Compound (3* g) and anisole (3* ml) in methylene chloride (40 
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ml) was added TFA (25 ml). The solution was stirred for half an hour at room temperature. After 
evaporation, addition and re-evaporation of 4N-HCI/DOX (5 ml) were repeated twice. The residue was 
extracted with ethyl acetate and the organic layer was washed successively with saturated sodium 
hydrogencarbonate solution and brine, and dried over anhydrous magnesium sulfate to give the above 

s Intermediate (3.03 g). To the solution in DMF (50 ml) containing Intermediate obtained was added Boc-Pro- 
OH (2.15 g). HOBT (1.35 g) and WSC'HCI (1.92 g). The solution was stirred for one and half an hour at 
room temperature. After evaporation and extraction with ethyl acetate. The organic layer was washed 
successively with water. 1N hydrochloric acid, water, 5% sodium hydrogencarbonate. water and saturated 
sodium chloride and dried over magnesium sulfate. The evaporated residue was subjected to column 

io chromatography on silica gel (120 g) and eluted with a mixture of ethyl acetate and toluene (1:3). The 
fractions containing the object compound were combined and evaporated. The residue was collected by 
filtration, and dried to give Object Compound (4.34 g). 
IR (Neat) : 3300. 1690. 1640 cm" 1 

NMR (OMSO-ds. ») : 121 (8) and 1.36 (s)(9H), 1.4-1.8 (3H, m). 1.8-2.1 (1H. m). 2.5-3.1 (4H. m). 3.1-3.4 (2H. 
»5 m). 3.4-3.7 (2H. m). 4.0-4.1 (1 H. m). 4.4-4.8 (2H. m), 4.9-5.1 (1 H, m). 7.0-7.3 (9H. m), 8.1 -8.3 (1 H. m) 



Preparation 21 

20 The object compounds were obtained according to a similar manner to that of Preparation 4 or 18. 
(1) IR (CHOj) : 1735. 1685. 1675. 1655. 1640. 1625. 1560. 1545. 1490. 1450 cm" 1 

NMR <DMSO-d». «) : 1.7-1.9 (1H. m). 2*3.4 (1H. m). 2.78 (8) and 2.88 (s)(3H). 2.9-3.2 (2H. m). 3*3.4 (1H. 

m). 3.5-3.7 (1H. m), 42-4.6 (4H. m), 4.8-5.1 (1H, m). 5.5-6.6 (1H. m). 8.9-7.2 (9H. m), 834 (br s) and 10.06 

(bf 8M1H). 9.18 (1H. d. J-8H2) 
28 (2) IR (CHCh) : 1760-1740. 1680. 1655. 1640. 1565, 1545. 1490. 1315 cm -1 

NMR (DMSOHfc. i) : 1.6-1 J (1H. m), 2.1-2.4 (1H. m), 231 (s) and 233 (s)(3H), 23-32 (2H. m). 3.2-3.5 (2H. 

m). 4*4.8 (4H, m). 5.08 (1H. q. J»7Hz). 537 (1H, br a). 6.9 (1H. d. j-7Hz), 7.0-73 (8H. m). 8.61 (br s) 

and 1030 (br sK1H). 9.1-93 (1H. m) 

(3) IR (CHCh) : 1675. 1640, 1630. 1590. 1565. 1545. 1490 cm- 1 

30 NMR (DMSO-d». i) : 1.7-13 (1H. m). 2*2.4 (1H. m). 2.76 (a) and 235 (aX3H). 23-32 (3H, m). 3*3.4 (1H. 
m). 42-4.6 (4H. m). 43-5.1 (1H. m). 53-53 (1H. m). 6.9-7.4 (10H. m). 920 (1H. d. J -7Hz) 

(4) IR (Nujof) : 3220. 3080. 2620. 1670. 1645. 1580. 1555. 1455 cm" 

NMR (DMSO-d», 4) : 1.6-2.0 (3H. m), 22-2.4 (1H. m). 2.76 (s) and 233 (sK3H). 23-3.1 (2H. m), 3.1-3.3 (2H, 
m). 4.1-4.3 (1H. m). 43-4.7 (2H, m), 43-5.1 (1H, m). 7.0-7.4 (10H, m). 83-8.7 (br s) and 9.9-10.3 (br s)(1H), 
38 8.13 (1H,d. J-8Hz) 

(5) IR (CHOi) : 3650-3300, 1655, 1640, 1586, 1490. 1455 cm" 1 

NMR <DMSO-di. *) : 232 (3) and 2.70 (e)(3H). 23-33 (2H. m). 4.3-4.7 (3H, m). 7.1-7.4 (9H, m). &53 (2H, s) 

(6) IR (CHOi) : 1686, 1605, 1580. 1510. 1495. 1455. 1365. 1315 cm-' 

NMR (DMSOdi, «): 236 (a) and 2.70 (SX3H). 23-3.1 (1H, m), 3.1-3.3 (1H. m). 33-33 (1H. m). 4.3-4.8 (2H, 
40 m). 7.49 (1H, d, J "7Hz). 7*7.7 (7H. m). 7.72 (1H. d. J-7Hz). 834 (2H. s) 

(7) mp: 94-108* C 

IR 0*4*: 3460, 1680, 1630, 1580. 1470. 1275 cm- 1 

NMR (DMSO*. I) : 230 (•) and 237 (sMSH), 2.9-3.1 (1H. m), 3.1-3.3 (1H. m), 434.7 (3H. m), 6.9-7 2 (9H, 
m). 833 (2H. •) 

« (8) NMR (DMSOdi. I): 2.74 (s) and 231 (s)(3H), 2.8-3.1 (2H. m). 3.8-33 (3H. m). 4.46 (2H. dd. J = 1 5 

and 20Hz). 43-6.1 (1H. m), 532 (1H, broad s), 7.0-7.4 (10H. m). 829 (3H. broad s). 9.0-9.1 (1H. m) 

(8) NMR (DMSOoc/DaO. S : 1.7-13 (1H, m). 22-2.4 (1H. m). 27-3.5 (7H. m). 42-4.5 (2K m), 4.6-5.0 
(3H, m). 635 (d. J«8Hz) and 6.70 (d. J-8HzK2H). 638 (d. J-8Hz) and 7.07 (d. J=-8Hz)(2H), 7.34 (1H. d, 
J -8Hz), 7.61 (I J -8Hz). and 733 (t J°8HzX1H). 836 (t J»8Hz) and 8.35 (t. J»8Hz)(1H). 8.71 (d. 

so J»4Hz) and 8.78 (d, J-4HzX1H) 

(10) NMR (0M80-d». S) : 1.7-13 (1H, m), 22-24 (1H, m). 2.8-3,4 (7H, m). 4*43 (2H. m). 4.75 (1H, 

d, J-16HZ). 437 (1H. d, J ° 18Hz), 438 (1H, q, J -8Hz). 7*7.35 (6H, m). 7.40 (1H. d. J=8Hz), 7.62 (I 

J -8Hz) and 733 (t J-SHzXIH). 8.10 (t J=8Hz) and 837 (t, J-8HzK1H). 831 (1H. broad), 8.70 (d. 

J-5Hz) and 878 (d, J-5Hz)(1H). 923 (1H. d. J=7Hz). 1020 (1H, broad) 
SB (11) IR (CHOi) : 1740, 1680. 1640, 1550. 1486 cm- 1 

NMR (DMSO-dt. I) : 1.7-13 (1H. m) 133 (s) and 1.95 (sX3H), 2*2.4 (1H. m). 23-32 (3H. m), 32-3.6 (3H. 

m), 33-4.1 (2H, m), 4*6.1 (5H, m). 537 (1H. s). 7.0-7.4 (11H. m). 920 (1H, \ J»8Hz) 
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Preparation 22 

The object compounds were obtained according to a similar manner to that of Preparation 3 or 17. 
(1)mp : 112-113*C 

s IR (NujoO : 3370, 3310, 1700. 1690 (sh) ( 1660. 1645. 1630, 1538. 1525 (sh), 1285. 1260, 1175 cm" 1 

NMR (CDCI3, *) : 1.41 (9H f s), 1.2-1.8 (6H, m), 2.60 and 2.78 (3H. s). 2.85-3.2 (4H, m), 3.9-4.7 (3H. m), 4.9- 
5.35 (5H, m), 6.8-7.4 (16H, m) 



10 


Elemental Analysis. Calculated for 
CssHuNtO* : 




Found : 


C 68.55, H 7.35, N 8.88 
C 68.90, H 6.98, N 8.88 



16 

(2) NMR (CDCU, 8) : 1.3-1.8 (6H. m), 1.43 (8H. s). 2.65 and 2.83 (3H, s), 3.0-3.4 (4H. m). 3.9-4.3 (2H, 
m). 4.33 and 435 <ABq, 2H. J»14Hz), 5.0-5.4 (3H, m). 520 (2H. s). 8.9-7.5 (14H, m) 

(3) NMR (CDCIj, i) : 1.45 (9H, s), 1.5-2.1 (4H. m). 2.68 and 2.79 (3H. s). 2.92-3.4 (4H, m), 4.0-4.3 
(1H. m), 4.43 (2H, ABq. J ■ 15Hz), 5.09 (2H, 8), 4.9-53 (3H. m). 6.9-7.4 (15H, m) 

20 



Pieparatton 23 

The object compounds were obtained according to a similar manner to that of Preparation 4 or 18. 



0)-<4) 

The products were used in the next reaction without purification. 



Preparation 24 

The object compound was obtained according to a similar manner to that of Preparation 2 or 4. 
38 IR (Nujol) : 2700, 2450, 1840 cm" 1 

NMR (OMSCHk, «) : 2.47 <3H, s), 2.51 (3H, s), 2.7-3.6 (2H, m), 4.40 <2H, s), 4.84 (1H, dd. J-6 and 9Hz), 
6.9-7.4 (10H, m), 9.5 (2H. br s) 



^8 ^^—^M-^A^M M» 

The object compounds were obtained acoordlng to a similar manner to that of Preparation 19. 
(f) K(NeaO : 3320. 2990. 1720. 1705, 1690. 1655. 1640. 1580. 1490 cm-' 
NMR (DM80*. I) : 1.24 (a) and 1.35 (s)(9H), 2.74 (a) and 238 (8X3H), 2.7-3.0 (2H, m), 4.30 (1H. d. 
49 J-15HZ), 45-47 (2Hm). 8*7.4 (10H.m) 

(2) IF (CHCb) : 3300, 2950. 1705. 1646. 1490. 1366. 1315 cm-' 

NMR (0M8O-*. D : 1.18 and 1.38 <8X9H). 2.7-33 (2H. m>, 231 (a) and 234 (a)(3H). 4.3-4.5 (1H, m). 4.6- 
43 (2H. my. 7.0-73 (10H, m) 

(3) IR (Neat) : 3320. 2980, 1705. 1640. 1490, 1455. 1365 cm-' 

90 NMR (DMSO-dc. I) : 1 .23 (a) and 1 34 (s)(3H), 2.7-3.0 (SH. m). 4.4-4.7 (3H. m). 7*7.4 (1 1H. m) 

(4) « (Neat) : 3300. 1710, 1640, 1170 cm" 1 

NMR (DM80<fc. S) : 134 (a) and 1.34 (aX8H). 2.7-3.0 (2H m), 234 (8) and 239 (s)<3H). 4.4-43 (3H, m). 
63-73 <8H. m). 73-73 (1H. m), 8.49 (d. J-4Hz) and 834 (d. J°4HzX1H) 

(5) IR (Nujol) : 3480. 3390, 1690. 1625. 1520 cm" 1 

86 NMR (DMSO-dt. t) : 1 35 (a) and 1 32 (8X9H), 23-33 (8H. m), 43-4.9 (4H. m). 63-7.4 (1 1 H. m) 



Preparation 28 
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The object compound was obtained according to a similar manner to that of Preparation 1 . 
mp: 74-75* C 

IR (Nujol) : 1680. 1645 cm" 1 
. NMR (DMSO-de, 5) : 0.94 (s). 1.12 (s) and 1.27 (s)(9H), 2.6-3.1 (2H, m) ( 2.71 (3H, s). 2.82 (3H, s). 4.2-4.7 
5 (2H, m), 4.9-5.4 (1 H. m), 8.9-7.4 (10H f m) 



Preparation 27 

10 The object compound was obtained according to a similar manner to that of Example 27. 

NMR (DMSO-de. 3) : 1.39 (9H. s), 2.5 (2H, m). 2.74 and 2.79 (3H. s). 2.8-3.0 (2H, m), 4.1-4.4 (1H, m), 4.46 
(2H, a), 4.8-5.1 (1H, m), 7.0-7.4 (11H f m), a04 (1H, d. J=8Hz). 1221 (1H ( s) 



is Preparation 28 

The object compound was obtained according to a similar manner to that of Preparation 6. 
mp: 191-193* C 

IR (Nujol) : 3320. 1730. 1680 cm- 1 
20 NMR (DMSO-dt, 5) : 1*1.4 <1H, m). 1.39 (9H, s). 1.5-1.7 (1H f m), 1.7-1.9 (1H, m). 1.9-23 (1H. m) ( 2.8-3.1 
(1H, m), 3.7-3.8 (2H, m), 4.5-4.8 (2H ( m), 12.7 (1H f broad) 



Preparation 29 

28 

The object compounds were obtained according to a similar manner to that of Preparation 3 or 17. 
(1) IR (Neat) : 3350 (broad), 1690-1630 cm- 1 
NMR (DMSO-dt, «) : 1.2-1.5 (2H, m), 1.33 (9H, s). 1.6-1.8 <1H, m) ( 1.8-2.1 (1H, m) f 2.8-32 (6H. m), 3.6-3.8 
(2H, m), 4.3-4.7 (4H, m). 4*5.1 (1H, m), 7.0-7.1 (2H, m), 7.1-7.4 (8H, m), 8.1-82 (1H, m) 
30 (2) mp: 11&-116*C 

IR (Nujol) : 1690. 1645 cm- 1 

NMR (DMSO*. 3) : 129 (s), 1.30 (s), 1.38 (s) and 1.39 (sX9H)» 1.5-1.9 (3H, m), 2.0-2.3 (1H, m), 2.5-2.9 
(1H, m) f Z72 (s) and 2.77 (sX3H) ( 3.00 (3H, s). 32-3.5 (3H, m), 4*4.7 (3H. m). 5.4-5.7 (1H, m) f 6.8-6.9 (1H, 
m). 7*7.1 (1H, m). 7.1-7.4 (8K m) 





Etomental Analysis. Calculated for 




CsaHsrNaQ* : 






C 70.12, H 7.78. N a78 


40 


Found: 


C 69.93, H 731, N 8.70 



(3) R (CHCtt) : 3350, 3000, 1700-1640. 1530. 1486. 1410, 1320 cm" 1 

NMR (DMSOdt. I) : 1.21 (8). 1.25 (8). 1.33 (s) and 1.38 (8X8H), 15-13 (1H. m). 1.8-2.1 (1H, m). 2.7-3.1 
(5H. mK 3.143 (1H, m), 3.3-33 (1H. m). 4.0-43 (2H, m), 4.4-4.7 (2H. m). 4.9-53 (2H. m). 6.8-73 (8H, m). 
7.7-73 (IK m). 8343 (1H, m) 

(4) IR (CHCb) : 3430. 3320, 3000. 1680-1820. 1585. 1525. 1480 cm- 1 

NMR (DMSO-dt. i) : 1.25 (8) and 138 (s)(9H), 1 5-13 (1H. m), 1.8-2.1 (1H, m), 2.78 (s) and 2.87 (s)(3H), 

2.7- 3.1 (2H m). 3.1-33 (1H, m). 3343 (1H. m), 4.1-43 (2H, m). 43-43 (2H. m). 434.0 (2H, m), 63-7.0 
(2H, m), 7.0-7.4 (7H, m). 83-8.4 (1H. m) 

(5) IR (CHCb) : 3600-3250. 1685, 1680, 1846. 1480, 1455 cm -1 

NMR (0M8O-d». ») : 134 (s) and 138 (sX8H), 13-13 (1H, m), 13-2.1 (1H, m). 2.7-3.1 (m) and 231 (s)(5H), 
3.1-33 (1H. m), 33-33 (1H. m). 4.1-43 (2H. m). 43-43 (2H. m). 43-6.1 (2H. m). 63-7.4 (9H. m). 83-8.4 
(1H.m) 

88 (6) IR (Neat) : 3330, 3000. 2860, 1700, 1640, 1400 cm" 1 

NMR (DMSO-dt. «) : 136 (s) and 138 (s)(8H), 1.5-13 (1H, m), 2.0-23 (1H, m). 2.78 (s) and 235 (s)(3H), 

2.8- 3.1 (2H, m). 3.18 (s) and 3.19 (8)(3H). 3.4-3.5 (2H. m), 33-33 (1H. m), 4.0-43 (1H. m). 4.4-4.8 (2H, m). 
4.84.1 (1H. m). 73-73 (10H. m). 837 (1H, d, J-8Hz) 
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(7) IR (Neat) : 3310. 1715, 1640. 1485 cm' 1 

NMR (DMSO-ds. 5) : 1.06 (d, J»7Hz) and 1.11 (d, J = 7Hz)(3H), 1.37 (9H, s), 2.72 (s) and 2.79 (s)(3H). 2.8- 

3.1 (2H, m), 3.8-4.1 <1H, m), 4.44 (s) and 2.47 (s)(2H> ( 4.8-5.1 <1H, m), 6.8-7.0 (1H, m) ( 7.0-7.4 (10H, m), 

8.1-82 (1H. m) 
5 (8) IR (Neat) : 3330, 1715, 1645. 1630. 1495 cm- 1 

NMR (DMSO-cU, S) : 0.9-1.0 (3H, m), 1.39 (9H, s). 2.72 (s) and 2.79 (s)(3H). 2.8-3.1 (2H. m). 3.7-3.9 (2H t m), 

4.3-4.8 (2H, m) f 4.7-4.8 (1H, m). 4.9-5.1 (1H. m), 6.41 (1H ( d. J=8Hz), 7.0-7.3 (10H. m), 8.1-8.3 <1H, m) 

(9) NMR (0MSOd«, 6) : 1.38 <9H, s), 1.8-1.8 (2H, m), 2.3-2.4 (2H. m), 2.73 and 2.80 (3H. s), 2.8-3.1 

(2H, m). 3.9-4.1 (1H, m) f 4.3-4.5 (2H, m), 4.9-5.1 (1H, m), 6.9-7.35 (11H, m), 8.1-825 (1H. m) 
ro (10) IR (Neat) : 1710, 1640, 1480, 1170 cm" 1 

NMR (DMSO-d«, 5) : 1.30 (S) and 1.37 (sX9H), 2.6-3.6 (10H, m), 4.3-4.7 (5H, m), 5.5-5.7 (1H, m). 6.7-7.4 

(16H, m) 

(11) IR (Neat) : 3320. 2980, 1720, 1640 cm"' 
NMR (DMSO<k, 5) : 0.96 (s), 1.04 (s) t 1.05 (8) and 1.08 (s)(8H), 2.6-3.5 (4H. m), 2.75 (s) and 2.77 (s)(3H). 
75 3.02 (8) and 3.05 (s)(3H), 4.1-4.8 (3H. m), 5.03 <2H, s), 5.57 (1H, t, J = 7Hz). 8.8-7.6 (16H. m) 



Preparation 30 

to The object compounds were obtained according to a similar manner to that of Preparation 20. 
(1) IR (Neat) : 1690-1630, 1510. 1405. 1160 cm- 1 
NMR (DMSO*. *) : 1.26 (a) and 1.38 (8)(9H). 1.5-2.1 (2H, m), 2.7-3.0 (5H, m), 32-3.5 (2H, m). 4.0-4.3 (2H, 
m), 4.3-5.1 (4H, m), 6.M.7 (2H, m), 6.7-7.4 (8H, m), 7.8-73 (1H, m), &1-8.3 (1H t m). 147 (d. J»4Hz) and 
834 (d, J - 4HzK1H), 9.14 (s) and 923 (s)(1 H) 

28 (2) IR (Neat) : 1690-1650. 1640. 1405. 1160 cm* 1 

NMR (DMSO-di, *) : 124 (8) and 1.39 (aX9H), 1.5-Z1 (2H, m), 23-32 (5H, m), 32-3.5 <2H t m) P 4.0-4.3 (2H, 
m), 4.4-5.1 (4H. m), 6*7.4 (7H, m), 7.8-73 (1 H, m) ( 82-*4 (1H, m). 8.48 (d, J - 5hte) and 835 (d. J = 5Hz)- 
(1H) 

(3) IR (CHCb) : 1740, 1705-1630, 1525 cnT 1 
30 NMR (DMSOds, 5) : 122, 124 and 1.39 (9H, 8), 1.5-2.1 (2H t m), 1.88 and 1.92 (3H, 3), 23-3.1 (2H, m), 3.1- 
33 (4H, m), 3.8-4.0 (2H, m). 4.1-42 (2H, m), 4.4-5.1 (4H, m), 7.0-7.4 (10H, m). 83-8.5 (1H, m) 



Preparation 31 

38 

The object compound was obtained according to a similar manner to that of Example 2a 
mp : 172-175*0 

IR (NuJoQ : 3320. 3200, 1693. 1680 (ah). 1645, 1530 cm" 1 

40 

Preperadon 3g 

The object compound was obtained according to a similar manner to that of Example 35. 
m IR (Neat) : 3330, 2990, 1746, 1710, 1640, 1235, 1170 cm* 1 

NMR (DM804, I) : 127 (8) and 1.33 <8)<8H), 133 (3H. 3). 23-3.1 (2H, m), 3.3-3.9 <2H, m) t 3.9-42 (2H, m), 
4.4-4.7 (38, m), 73-7.4 (1 1H, m) : 



so Prep arat io n 33 

The object compound was obtained according to a similar manner to that of Example 3a 
IR (Neat) : 3400, 2890, 1640, 1490 cnT 1 

NMR (DM8rXk. + D3O, S) : 0.97 (s), 1.05 (8), 1.08 (8) and 1.09 (8)(9H) a 2.6-2.9 (1H, m) t 2.77 (3H, br 3), 
88 2.98 (8) and 3.03 (8X3H), 32-3-4 (3H, m), 3.7-33 (1H, m), 4.1-4-9 (2H, m). 5.5-63 (1H, m), 6.8-7.4 (10H ( m) 



Preparation 34 
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To an ice-cooled solution of Starting Compound (2.31 g) and methyl iodide (5 ml) in THF (30 ml) was 
added sodium hydride (60% in oil, 1 .2 g) under atmosphere of nitrogen. The mixture was stirred for one 
and half an hour at the same temperature and for nine hours at room temperature. Ether and water were 
added to the reaction mixture and the aqueous layer was separated. After acidification with 6N hydrochloric 
5 add, the aqueous layer was extracted with ethyl acetate twice. The extract was washed successively with 
water and sodium chloride solution and was dried over magnesium sulfate. Evaporation of the extract gave 
Object Compound (2.64 g) as an oil. 
IR (Neat) : 3000, 2950. 1740, 1700, 1400, 1160 car 1 

NMR (DMSOdt, t) : 1.34 (s) and 1.39 (s)(9H) f 1.9-2.0 (1H, m), 22-2.4 (1H, m). 321 (3H, s), 3.3-3.5 (2H, m), 
w 3.9-4.1 (2H, m). 12.55 (1H. br) 



Example 1 

rs Starting Compound (665 mg) was treated in TFA (15 ml) under ice-cooling for ten minutes and at room 
temperature for ten minutes. After concentration, the residue was dissolved in methylene chloride (30 ml), 
and under cooling, a solution of sodium hydrogencarbonate was added until aqueous layer was neutralized 
to pH 7. The organic layer was separated, washed with sodium chloride solution and dried over anhydrous 
magnesium sulfate to give the intermediate. After filtration, BSA (0.905 g) was added to the filtrate, and 

to under Ice-coofing, indole-3-carbonyl chloride (384 mg) was added. The solution was stirred for half an hour 
and concentrated The residue was dissolved in a mixture of THF (15 ml) and 1N hydrochloric acid (5 ml), 
aid the solution was stirred for half an hour. Ethyl acetate and water were added to the solution and the 
separated organic layer was washed with water, diluted sodium hydrogencarbonate solution, and sodium 
chloride solution, and dried over magnesium sulfate. After concentration, the residue was dissolved in 

25 chloroform and subjected to a silica gel column chromatogr aph y and eluted first with ethyl acetate and then 
with chtor of omv-methanol (4:1). The main fraction was concentrated and the residue was triturated with 
ether, filtered, and dried to give Object Compound (683 mg). 
IR (Nujol) : 3250. 1630, 1590 (sh). 1530 cm" 1 

NMR (DMSO-ds, 5) : 1.7-2.1 (2H, m), 2.65-3.1 (7H, m), 3.65 (d, J«10Hz) and 3.9 (m)(2H), 4.2-4.6 (3H, m), 
so 4.7 (1 H. m), 4.9-5.05 (2H, m), 8*7.3 (1 2H, m), 7.45 (1 H, d, J - 7Hz), 7.85 (1 H, br). &03 (1 H, d, J = 7Hz), 8.4 
(1H. m), 11.84 (1H.s) 





Elemental Analysis. Calculated for 


30 


C3iH 3 aN*OtM/2H20: 




C 89.78. H 623. N 10.50 




Found: 


C 69.40, H 6.19, N 10.39 



40 



Sample 2 

3Mig Compound (1.02 g) was treated with TFA (15 ml) under ice-cooling for 15 minutes and at room 
temperature tor 10 minutes. After conce n trati on , the residue was dissolved in methylene chloride (50 ml), 
and under cooing, sodium hydrogencarbonate solution was added until the aqueous layer was neutralized 
lo pH 7. The organic layer was separated, washed with sodium chloride solution, and dried over anhydrous 
magnesium sulfate. After fixation, indole-2-carbcxylk: acid (387 mg), HOBT (324 mg) was added, and 
under k^cootng. WSC'HO (458 mg) was added. The mixture was stirred at the same temperature for two 
hours and at room temperature overnight The solution was concentr a ted and the product was extracted 
with ethyl acetate. The organic layer was washed successively with water diluted sodium hydrogencar- 
borade solution. 0J5H hydrochloric add. and sodum chloride solution end dried over anhydrous magnesium 
sulfate. After cut met Hiatal, the residue was applied to a siica gel column chromatography and eluted first 
with chloiofam and then with chlorofbmwnethanol (1004). The main fraction was concentrated and the 
residue was triturated with diisopropyt ether, filtered, and dried to give Object Compound (840 mg). 
IR (Nujof) : 3250, 1830. 1595. 1525 cm* 1 

NMR (0M8O-d$. «) : 1.7-2^ (2H. m), 2.72 and 2.79 (3H. s). 2.M.2 (2H, m), 3.7-3.9 (1H, m), 4.0-4.2 (1H, m). 
4.3-4.8 (3H f m) ( 4.8-43 (1H, m), 4.9-5.2 (2H. m). 8.9-7.3 (13H, m), 7.48 (1H. d, J*8Hz). 7.87 (1H, d, 
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J=8Hz), a5-8.6 and a78 (1H. m), 11.47 and 11.57 (1H. s) 



Elemental Analysis. Calculated for 
C3iH32N40i : 


Found : 


C 70.97, H 8.15, N 10.68 
C69.75, H 6.11 /N 10.74 



Example 3 

To an ice-cooled solution of Starting Compound (1.13 g) in methylene chloride (5 ml) was added TFA 
(13 ml). The solution was stirred at the same temperature for 15 minutes and at room temperature for 
another 15 minutes. The solution was concentrated and the residue was dissolved in methylene chloride (3 
ml). Sodium hydrogencarbonate solution was added until the aqueous layer was neutralized to pH 7. The 
organic layer was separated, washed with sodium chloride solution, and dried over magnesium sulfate. After 
filtration, under Ice-cooling, TEA (0.473 g) and trans-cinnamoy! chloride (391 mg) were added to the 
solution. After stirring for half an hour, the solution was concentrated and the product was extracted with 
ethyl acetate. The organic layer was washed successively with water, diluted sodium hydrogencarbonate 
solution, 0.5N hydrochloric acid, and sodium chloride solution, and dried over anhydrous magnesium 
sulfate. After concentration, the residue was applied to a silica gel column chromatography and eluted 
successively with methylene chloride, methylene chloride-acetate (10:1 to 3:1, gradient), and methylene 
chtortde**cetone»methano( (70:302). The main fraction was pooled and concentrated, and the residue was 
triturated with ether, filtered, and dried to give Object Compound (0.737 g) as an amorphous solid. 
IR (NuJoJ) : 3260, 1640, 1596, 1080, 975 cm* 1 

NMR (DMSOdt, *) : 1.7-&2 (2H. rn), 2.63-&73 and 2.79 <3H, s), 2.8-3.1 (2H, m), 3.5-3.9 (2H, m), 4.2-4.8 
(4H, m), 4.9-5.2 <2H, m), 6.70 (dd, J- 15.4Hz and 4.5Hz) and 6.95-7.8 (mX!5H), 8.4-8.46 and 8.86-8.95 (1 H, 
m) 



Example 4 

To an ice-cooled solution of Starting Compound (1.0 g), 3-indoleacetic acid (0.419 g) and HOBT (0.323 
g) In methylene chloride (30 ml), was added WSC (0.372 g). The solution was stirred at the same 
temperature for two hours. Then stirring was continued at room temperature for three hours, during which 
period, TEA (0.16 ml) and WSC*HCI (229 mg) were added to the solution. The solution was concentrated 
and the product weft extracted with ethyl acetate. The organic layer was washed successively with water, 
diluted sodtam hydrogenc a rbonate solution, 0.5N hydrochloric acid, and sotium chloride solution, and dried 
over anhydrous magnetfum sulfate. After concentration, the residue was applied to a silica gel column 
dmmetogriifty and eluted first with chloroform and then with chloroform-methanol (1002 to 100:7, 
grwtaft akdon). The main fraction was concentrated and the residue was trtturatBd with ether, filtered, and 
dried to give Object Compound (950 mg). 
IR (NtJoQ : 3*30 (sh), 3300, 1645 (sh), 1630 cm" 1 

NMR (DMSO-4. *) : 1.75-2J) and 2.0-22 (2H, m), 2.70-3.2 (5H, m), 3.3-3.46 (2H, m). 3.7 (2H, s), 4.1-4.3 
(1H, mK 4J6-4J0 (3H, m), 4*5.1 (2H, m), 6*7.6 (15H, m), 8J*4 and 8.8-6* (1H, m), 10.85 and 10.89 
(1K3) 



Example 5 

To an ice-cooled solution of Starling Compound (0.90 g) in methylene chloride (20 ml) were added 
NMM (0.43 ml) and phenylacetyl chloride (0.26 ml). The solution was stirred at the same temperature (or an 
hour and cunce n liated. The product was extracted with ethyl acetate and the organic layer was succes- 
sively washed with water. 1N hydrochloric acid. 5% sodium hydrogencarbonate solution, and sodium 
chloride solution, and dried over anhydrous magnesium sulfate. Filtration and concentration gave Object 
Compound (0.78 g) as an amorphous sold. 
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IR (Nujol) : 3290, 1630, 1480 cm"' 

NMR (DMSO-ds. S) : 1.7-22 (2H. m). 2.7-3.4 (7H. m), 3.64 (2H, s), 4.1-4.6 (4H, m), 4.8-5.1 (2H. m). 7.0-7.4 
(15H. m). 8.34.4 (m) and 8.8-8.9 (m)(1H) 

6 

Example 8 

The object compounds were obtained according to a similar manner to that of Example 1. 

(1) NMR (DMSO-d t . i) : 1.75-1.85 (2H. m). 1.96-2.05 (2H. m). 2.43 and 2.80 (3H. s), 2.94-3.13 (2H. 
10 m), 3.45-3.50 (2H. m). 4.12 and 4.50 <2H, ABq, J = 10Hz). 4.67-4.79 (1H. m). 5.06-5.17 (1H, m). 6.98-7.30 

(14H. m), 7.52 (1H. m). 8.13 (1H. m), 10.21 (1H. m) 

(2) IR (Nujol) : 33004150, 1650, 1630. 1590. 1530 cm" 1 

NMR (DMSO-ds. 6) : 1.4-2.1 (4H, m), 2.75-3.1 <7H. m). 3.71 (2H, m). 4.3-4.7 (3H. m). 4.85-5.15 (1H. m). 7.0- 
7.3 (12H. m>. 7.43 (1H. d. J»7.5Hz), 7.80 (1H, br). 8.06 (1H. d. J=7.4H*). 8.44.6 (1H. m). 11.60 (1H, s) 





Elemental Analysis. Calculated for 










0 7331^834^11.02 


20 


Found : 


C 73.03. H 6.28, N 11.00 



(3) IR (Nuiol) : 3250, 1630. 1540 cm* 1 

NMR (DMSOnfc, 5) : 2.78 (a) and 233 (8K3H) ( 2.8-3.1 (2H, m), 3.7-43 (2H, m), 4.3-4.8 (2H, m), 4.9-5.1 (1H, 
w m), 73-73 (12H, m), 7.4-7.5 (1 H f m), 83-83 (3H, m), 83-83 (1 H, m). 1 1 .57 (1 H t s) 

(4) IR (Nujol) : 3270, 1825. 1535 car 1 

NMR (DMSO-ds. *) : 2.72 (a) and 231 (8X3H). 2*3.1 (2H, m) f 3.6-3.7 (2H, m). 4.3-4.7 (3H, m), 4.92 (1H, t, 
J»6Hz), 5.03 (1H. q, J-8H*), 73-73 (12H, m), 7.4-73 (1H, m), 7.7-7.80 (1H, m), ai-83 (2H, m). 8.3-8.4 
OKm). 11.82 (1H.s) 
90 (5) IR (Nuiol) : 3290, 1865, 1630. 1535 cm" 1 

NMR (DMSO-dk, 5) : 2.45-2.70 (2H, m), 2.73 (8) and 231 (8)(3H) f 2.80-3.10 (2H, m), 4.30-4.60 (2H, m). 4.75- 
5.05 (2H. m) f 633 (1H f s). 7.00-7.40 (13H, m), 7.40-7.50 (1H, m). 735-835 (4H. m), 11.83 (1H. s) 

(6) IR (Nujol) : 3270. 1630, 1535, 1485 cm" 1 
NMR (DMSO-d*. 5) : 1,41 (s) and 1.46 (s)(6H), 2.70 (s) and 237 (sK3H), 23-3.1 (2H, m), 4.3-4.7 (2H, m). 
43-5.1 (1H, m). 73-7.4 (12H f m), 7.4-73 (1H, m), 7.7-73 (2H, m). 8.1-83 (2H, m), 11.60 (1H, s) 



Example 7 

The object compounds were o bt ained a ccor din g to a similar manner to that of Example 2. 

(1) IR (Nujol) : 3250. 1640 (sh), 1630. 1595, 152S cm-* 

NMR (DMSO-d». S) : 1.7-2-2 (2H. m>. 2.71 and 2.79 (3H, s). 23-3.1 (2H. m). 3.7-4.1 (2H, m), 42-4 5 (3H, m). 
434? (1H. m). 4M1 (2H, m). 6.7-7.3 (14H. m). 8.454.55 and 6.77 (1 H. m). 832 (1H, m), 11.17 and 1127 
OH.* 

(2) IR (Nujol) : 3300. 1645. 1600. 1530 cm' 1 

NMR (DM80-d». S) : 1.6-22 (4H, m), 2,74 and 231 (3H. s). 235-3.1 (2H. m), 33-4.0 (2H. m), 4.35-4.7 (3H, 
m), 434.06 (1M, m). 73*7.3 (13H. m). 7.48 (1H. d. J»8Hz). 7.68 (1H. d. J=8Hz), a48 (d. J=8Hz) and 8.71 
<d. J-SHzXIH). 11.53(1H.3) 



Example 8 

The object compound was obtained according to a similar manner to that of Example 3. 
NMR (DMSO-d,. I) : 1.743 (4H. m). 234.1 (5H, m). 3.4543 (2H. m), 4.35-4.75 (3H, m), 43-5.05 (1H, m), 
6.68 (d. J -15.4Hz). 7.0-73 (mX17H). 638 (d. J»*3Hz), &743 (m)(1H) 



Example 9 
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The object compounds were obtained according to a similar manner to that of Example 4. 
(1) IR (Neat) : 3300. 1630, 1485 cm" 
NMR (DMSO-ds. «) : 1.7-2.6 (4H. m), 2.6-3.1 (7H, m), 3.25-3.65 (2H. m). 4.1-4.6 (4H. m>, 4.8-5.1 (2H, m), 
7.0-7.3 (15H, m). &3-8.4 (m) and 8.7-8.8 (m)(1H) 
s (2) IR (Neat) : 3300. 1630. 1485 cm" 

NMR (DMSO-d«. «) : 1.6-2.5 (7H. m). 2.5-3.1 (6H. m). 3.2-3.8 (2H. m). 4.1-4.6 (4H. m), 4.9-5.1 (2H, m). 7.0- 
7.4 (1 5H. m). 8.3-8.4 (m) and 8.7-8.8 (m)(1 H) 

(3) IR (Nujol) : 3300, 1660 (sh), 1640. 1605 cm" 

NMR (DMSOds. «) : 1.65-2.2 (2H. m). 2.7-3.1 (5H. m). 3.2-3.5 (2H. m). 3.55-3.9 (2H. m). 4.2-4.6 (3H. m), 
10 4.8-5.2 (2H, m), 5.4-5.55 (1H, m), 6.5-6.7 (3H. m), 7.0-7.4 (13H, m), 8.4 and 8.8 (1 H, m) 

(4) IR (Nujol) : 3250, 1625, 1210 cm" 

NMR (DMSO-dt. «) : 1.7-22 (2H. m), 2.7-3.15 (5H. m). 3.3-3.5 (2H. m). 3.55-3.75 (2H. m). 42 (1H. m), 4.35- 
4.6 (3H. m). 4.9-5.1 (2H, m), 6.60 (1H, dd, J -9Hz. 2H2), 6.85 (1H. dd, J»9Hz. 2Hz). 7.0-7.4 (12H. m). 8.35- 
8.4 and 82-82 (1H, m), 8.55-8.6 (1H, m). 10.54 and 10.58 (1H, m) 
is (5) IR (Nujol) : .3260. 1 630. 1 590 cm" 

NMR (DMS04*. i) : 1.7-2.1 (2H, m), 2.72 (a) and 2.79 (SK3H). 2.8-3.1 (2H, m), 3.6-4.0 (2H. m), 42-4.7 (4H, 
m). 42-5.1 (2H. m). 6.18 (1H. br a), 6.61 (1H. br s). 8.92 (1H, br 8). 7.0-7.4 (10H, m), 8.4-8.5 (1H. m). 11.46 
(lH,bra) 

. 20 

Example 10 

The object compounds were obtained according to a similar manner to that of Example 1. 
(1 )mp: 234-236 *C 
as IR (Nujol) : 3440. 3250. 1665. 1630. 1 595 cm" 

NMR (DM80-d». S) : 1.65-1.85 (1H. m). 220-2.46 (1H, m). 2.67 (a) and 2.72 (s)(3H), 2.7-3.1 (2H. m). 3.55- 
3.70 (1H. m), 3.85-4.00 (1H. m). 4.15-420 (1H. m), 4.40 (2H. s), 4.55-4.70 (1H. m), 4.80-5.05 (1H, m), 528 
(1H, br s). 6.90-7.00 (2H. m). 7.00-720 (10H. m). 7.44 (1H. d. J«7.5Hz). 7.86 (1H. s). 8.02 (1H, d. J = 8Hz), 
&45 (1H. d. J-8H2). 11.68 (1H. 8) 





Bemental Analysis. Calculated for 




CtiHuNtO* : 






C 70.97, H 6.15, N 10.68 


38 


Found : 


C 70.88, H 6.08* N 10.60 



(2) IR (Nujol) : 3180. 1640. 1590. 1570 cm" 

NMR (QMSrXfc. 8) : 12-2.1 (1H. m), 22-22 (1H. m). 2.74 (a) and 224 (s)(3H). 22-3.1 (2H. m), 4.1-4.6 (4H, 
* m). 42-6.1 (2H. mK 72-7.4 (12H, m). 7.4-72 (1H, m), 7.78 (1H. s). 8.15 (1H. d. J-8H2). 8.5-8.7 (1H, m). 
11.74 (IKS) 

(3) ft (Pujol) : 3260, 1630. 1525 cm" 

NMR (DUSOd.. I) : 2.74 (8) and 223 (S)(3H), 2.8-325 (4H. m), 4.4-4.7 (3H. m). 42-52 (3H. m). 7.0-7.3 
(12H, my, 7.48 (1H, d. J«7Hz), 727 (1H. d. J -2Hz). 724 (1H. d. J-7Hz). 826 (d. J*8Hz) and 8.60 (d. 
46 J«8rteX1H>,11.79(1H,8) 

(4) IR (NujoQ : 3400. 1685. 1240 on" 

NMR (DMSOds. J) : 1.7-22 (2H, m), 227 (8) and 2.75 (sK3H). 2.8-3.0 (2H. m), 3.6-32 (1H. m). 3.8-4.1 (1H, 
m), 42-42 (3H. m), 42-6.0 (3H. m), 629 (d. J-8H2). 8.62 (d. J-8HzX2H). 62-72 (9H, m). 7.44 (1H. d, 
J"7Hz), 726 (1H, 8). 823 (1H. d, J-7Hi). 82-8.4 <1H. m). 920 (8) and 922 (8)0 H), 11.64 (1H, s) 

90 



Example 11 

The object compounds were obtained according to a similar manner to that of Example 4. 
(1) IR (Nujol) : 3400, 3300. 1640 (ah), 1630. 1570 cm" 
NMR (0MSO«k, J) : 1.7-2.4 <2H, m). 2.59. 224, 2.72 and 2.79 (3H, 8). 2.8-3.1 (2H. m). 3.68. 3.8-3.9 and 
3.95-4.1 (2H. m), 425-425 (3H, m), 42-42 (1H. m). 42-52 (2H, m). 8.8-72 (15H, m). 8.58 and &76 (2H, 
two sets of d, J°8Hz) 
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Elemental Analysis. Calculated for 




C 3 iH3,N 3 05 : 






C 70.84, H 5.94. N 7.99 


5 


Found : 


C 70.09, H 6.02, N 8.01 



(2) IR (Nujol) : 3400. 3220. 1770. 1830. 1815. 1570 cm"' 
NMR (DMSOds. S) : 1.75-2.3 (2H. m). 2.59. 2.72 and 2.79 <3H. s), 2.9-3.1 (2H. m). 3.73 and 4.10 (2H. br s). 
420-4.55 (3H. m). 4.65-4.8 (1H. m). 4.95-5.1 and 5.3-5.4 (2H. m). 8.8-7.3 (11H. m). 7.4 (1H. m). 7.6 (1H, m). 
8.17 (1H. d. J=8.1H2). 8.454.6 (1H. m) 





Elemental Analysis. Calculated for 




CooHaaNsO* : 






C 68.29, H 6.30, N 13.27 




Found : 


C 8720. H 5.93. N 13.33 



ao 



Example 12 

29 The object compounds were obtained according to a similar manner to that of Example 2. 

(*) IR (Nujol) : 3200. 1870. 1640, 1605 cm" 1 
NMR (DMSO-dt, 8) : 1.7-23 (2H. m), 2.46 <s), 2.57 (s). 2.70 (s) and 2.76 (sK3M). 2,7-3.0 (2H. m), 3.6-4.5 
(5H, m), 4.S-5.4 (3H, m), 6.5-6.7 (2H, m), 8.7-7.1 (4H. m), 7.1-7.3 (4H, m), 7.3-7.5 (1H. m), 7.5-7.7 (1H. m). 
8.16 (1H. d, J-8H2), 8.37 (d t J-8Hz) and 8.48 (d. J-8HzX1H) t 921 (1H, br s). 133-13.7 (1H, broad) 

30 (2) IR (Nujol) : 3250, 1630-1595, 1530, 1510 cm- 1 

NMR (OMSOck, 5) : 1.7-2.1 (2H, m), 2,5-3,0 <2H. m). 2,70 (s) and 2.76 (s)(3H), 3.7-3.8 (1H, m), 3.9*4.1 <1H. 
m), 4.2-4.5 (3H, m). 4.5-6D (2H, m), 5.09 (1H. d. J=*2Hz), 6.5-7.1 (9H, m), 7.1-73 (4H. m), a42 (d. J = 8Hz) 
and 8.72 (d, J-8Hz)<1H) ( 831 (1H, s), 922 (1H, s), 1126 (1H, br s) 

38 

Example 13 

To a solution of Starling Compound (1.67 g) in methylene chloride (30 ml), 3-chloroperoxy benzoic acid 
(0.64 g) was added under Ice-cooflng. After stirring at the same temperature for 15 minutes. 5% sodium 

40 hydrogen carbo na te solution was added The mixture was filtered over ceite. The organic layer was 
separated, dried over anhydrous magnesium sulfate and evaporated. The residue was appied to a silica gel 
column and efcifcd with a mixture of c hlor ofo rm and methanol (20:1). The fractions containing the more 
poUr product were coflected and evaporated. The residue was pulverized with IPE, filtered and dried to give 
Arfeomer of Object Compound (0.48 g.). 

m IR (NujoQ : 3250, 1640. 1525. 1040 cor 1 

NMR <0M8O<fc. *> : 2.68 (8) and 2.77 (s)(3H), 2.8-3.1 (3H, m), 3.46-335 (1H, m), 4.3-4.6 (3H ( m), 4.9-5.1 
(1H, mX 5.3*4 (1H, mk 5.4-53 (1H, m), 7.0-7.1 (2H. m). 7.1-73 (10H, m), 7.47 (1H, d. J»7Hz). 7.9-8.0 
(2H, m), 855*65 (1H, m), 1138 (1H, sO 

The fractions containing the less polar product were collected and evaporated. The residue was 

so crystafeed wtth IPE, filtered and dried to give B-lsomer of Object Compound (0.40 g). 
IR (Nujol) : 3500, 3300. 1640, 1610, 1530, 1040 cm" 1 

NMR (DMS04, *) : 2.72 (s) and 2.78 (8X3H), 2.75-3.15 (3H, m), 3.25-330 (1H t m), 43-4.7 (3H, m). 4.9-5.1 
(1H. mK 5.1*3 (1H, m), 5.40*56 (1H, m), 636-735 (12H, m), 7.48 (1H, d, J=7Hz). 735-7 35 <2H. m). &7- 
83(1Km),1l32(1H f s) 

58 

Example 14 
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To a solution of Starting Compound (0.5 g) in methylene chloride (10 ml), 3-chIoroperoxybenzoic acid 
(0.4 g) was added. After stirring at room temperature for 40 minutes, 3-chloroperoxy benzoic acid (0.2 g) 
was added and the mixture was warmed at 38* C for half an hour. After adding 5% sodium hydrogencar- 
bonate solution, the mixture was filtered over Celite. The organic layer was separated, washed with brine, 
5 dried over anhydrous magnesium sulfate and evaporated. The residue was applied to a silica gel column 
and eluted with a mixture of chloroform and methanol (30:1). The main fractions were collected and 
evaporated. The residue was pulverized with IPE, filtered and dried to give Object Compound (0.28 g). 
IR (Nujol) : 3280, 1830. 1525 cm" 1 

NMR (DMSO-<fc, 5) : 2.74 (s) and 2.80 (S)<3H), 2.8-3.3 (3H, m). 3.8-3.8 (1H, m), 4.4-4.5 (2H, m), 4.8-4.8 (1H. 
10 m), 4.9-5.1 <1H, m), 5-2-5.3 (1H ( m) ( 5.4-5.5 (1H, m), 7.0-7.3 (12H, m), 7.48 (1H, d, J = 7.5Hz), 7.9-8.0 <2H, 
m), 8.7-8.8 (1H, m), 11.94 (1H, s) 



Example 15 

16 

To a mixture of Starting Compound (5.0 g), cetyltrfmethylammonium chloride (313 mg), and powdered 
sodium hydroxide (1.52 g) in methylene chloride (100 ml) was added tort-butyl bromoacetate (1.88 g) under 
ice cooling. The mixture was stirred at the same temperature for an hour. 

To the mixture was added 1N-hydrochtoric add (25 ml) and methylene chlorode was evaporated. Ethyl 

20 acetate and water were added to the residue and the mixture was acidified to pH 3 with 1N hydrochloric 
acid and was separated. The aqueous layer was extracted with ethyl acetate again and the combined 
organic layer was washed successively with water, diluted sorfum hydrogencarbonate solution, sodium 
chloride solution and dried with magnesium sulfate. After concentr a tion, the residue was chromatograpbed 
on a sJBca gel column (120 g) editing with chlorofomwnetbanol (methanol 1.5% to 2.5% gradient). 

28 The fractions containing the more polar product were collected and evaporated to give Object 
Compound A (0.93 g). 
IR (CHjCfe) : 1740, 1840 cm" 1 

NMR (DMSOck, *) : 1 J9 (9H, a), 1.43 (9H, s). 1.8-2.0 (1H, m), 2.1-2.3 (1H, m), 2.71 and 2.78 (3H f s), 2.8- 
3.1 (2H, m), 3*4.0 (2H. m), 3J7 (2H, s), 4.18 (1H, m), 4.42 (2H, s), 4.68 (1H, t. J = 7.5Hz). 4.9-5.1 (2H, m), 
90 5.1 (2H, s), 7.0-7.3 (11H, m), 7.42 (1H, d. J-7.7Hz), 7.93 (1H, br s), 8.06 (1H. d, J»7.4Hz). 8.48 (1H. m) 

The fractions containing the less polar product were collected and evaporated to give Object Compound 
B (4.46 g). 

IR (CHaCIa) : 3600. 3400, 1740, 1870. 1640 cm" 1 

NMR (DMSOKk. *) : 1.43 (9H, s), 1.75 -2J (2H. m), 2.70 and 2.78 (3H, s). 2*8-3.1 (2H, m), 3.6-3.7 and 3.8- 
38 4.0 (2H, m), 42-4.5 <3H, m), (1H, m), 4*5.1 (2H. m). 5.1 (2H, s), 7.0-7.5 (13H. m), 7.9 (1H, br s), 

8.1 (1H. d, J* 8Hz), a44 (1H, m) 



Example 10 

40 

A «Mtoi of 3tarttng Compound (3.56 g) and arteoie (3.0 ml) In methylene chloride (25 ml) was treated 
wtth tfluofoaoadc add (16 ml) at room temperature for an hour. After conce n tr a tion, the residue was 
iJiaormd In ethyl acetate and neutralized to pH 8 with sodium hydrogencarbonate solution. The aqueous 
layer was addned with 4N-rtydrochloric acid to pH 3 and extracted three times with ethyl acetate. The 
49 combined organic layer waa washed with sodium chloride solution and dried over magnesium sulfate. After 
umicairtiaflon, the residue was triturated In a mixed solvent of ethyl acetate and IPE and the resulting 
powder waa filtered, washed with dBsopropyl ether and dried to give Object Compound (3.04 g). 
IR (Nujol) : 3300. 173a 1620, 1530 cm" 

NMR (DM80-ds. I) : 1.754.1 (2H, m), 2.70 and 2.78 (3H, a). 2.8-3.2 (2R m), 3.fJ-3.7 and 3.8-4.0 (2H, m), 
so 451 (1H, br). 4.42 (2H. 8). 4*6.1 (2H. m). 5.12 (2H. s). 7.0-7.3 (12H. m), 7.45 (1H, d. J -7.7Hz), 7.93 (1H. 
s). 8JJ7 (1H. d, J-7HZ). 8.44 (1H. m) 



Example 17 

To a solution of Starting Compound (900 mg) and HOST (209 mg) in methylene chloride (20 ml) was 
added W8CHC1 (295 mg) under ice-cooling. After stirring at the same temperature tor twenty minutes, 
I^NKjimethylethytenediamlne (133 mg). and the solution was stirred overnight under cooling. After con- 
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centration, the residue was extracted with ethyl acetate (100 ml) with sodium hydrogencarbonate solution. 
The organic layer was washed with sodium chloride solution and dried over magnesium sulfate. After 
concentration, the residue was dissolved in THF (12 ml) and 4N-HCI/OOX (0.31 ml) was added. The mixture 
was stirred for half an hour and concentrated. The residue was triturated with diethyl ether, filtered, washed 
5 with diethyl ether, and dried to give Object Compound (0.87 g). 
IR (NujoO : 3250, 2700, 1680 (sh), 1640. 1530 cm" 1 

NMR (DMSO-dt, S) : 1.7-2.1 (2H. m), 2.7-2.8 (9H, m), 2.8-3.1 (2H, m), 3.2 (2H, m), 3.45 (2H. m), 3.6-3.7 and 
3.8-4.0 (2H, m), 4.3-4.5 (3H, m), 4.7 (1H, m), 4.9-5.1 (2H, m), 5.04 (2H, s), 6.95-7.3 (12H. m). 7.51 (1H, d. 
J = 7.7Hz), 7.98 (1H, s) f 8.06 (1H, d, J = 7.4Hz), 8.47 (1H, m), 8.68 (1H, m). 10.58 (1H, br s) 

10 

Example 18 



76 The object compound was obtained according to a similar manner to that of Example 15. 

NMR (DMSO-d*, <5) : 1.75-2^ (2H, m), 2.20 (6H, s), 2.6-2.8 <5H, m), 3.4 (2H, m), 3.6-3.7 (1H f m), 3.9 (1H, 
br), 4.2-4.4 (5H, m). 4.71 (1H ( m), 43-5.06 (2H, m), 7.0-7.3 (12H, m) ( 7.54 (1H, d. J«8Hz), 731 (1H, s), 8.0- 
8.05 (1H, m), 8.48 (1H, m) 

20 

Example 19 

To a solution of Starting Compound (1.39 g) in methylene chloride (14 ml) was added TEA (0.74 ml) 
under ice-cooing. To this solution was added a solution of MsCI (0.21 ml) In methylene chloride (1 ml) 

n maintaining the temperature blow 6* C. After stirring for one hour. TEA (0.74 ml) was added and a solution 
of MsCI (0.21 ml) in methylene chloride (1 mi) was added dropwise. The mixture was stirred, for additional 
half an hour and washed with water. The organic layer was dried over magnesium sulfate, and evaporated. 
The residue was subjected to a silica gel column chlomatography (60 g) and efuted with a mixture of 
chloroform and methanol (50:1-30:1). The mam fractions were evaporated to give Object Compound (1.57 

» g). 

IR (NujoO : 3250, 1630. 1525. 1170 cm*' 

NMR (DMSOKk, 5) : 13-2.1 (1H. m), 23-2.5 (1H, m), £69 (s) and 2.76 (sK3H), 23-3.1 (2H, m). 3.22 3H, s), 
4.0-4.3 (2H, m). 4.41 (2H. br s). 4.7-5.0 (2H, m). 5.33 (1H, br s). 63-73 (12H. m), 7.45 (1H. d, J«7Hz). 7.87 
(1H, br s). a00 (1H. d. J«8Hz), 83-83 (1H, m). 11.72 (1H, s) 

38 

Example 20 

To a solution of Starting Compound (13 g) in OMSO (9 ml), sodium azide (0.39 g) was added. The 
40 solution was healed at 70* C for 133 hours. After cooing, ethyl acetate (50 ml) was added and the solution 
ww wMhed wtth water (three times) and brine. The organic layer was dried over magnesium sulfate and 
ooneenfrated to gh» the concen trate of Intermediate Compound (ca. 20 ml). To the solution was added 
Mpftanytphoephlnt (0.78 g). then heated at 50* C for 2 hours. After adcfing water (0.16 ml), the mixture was 
heated aft 66 ^C for 43 hours. The precipitates were tittered, subjected to a silca gel columnchromatog- 
45 rapfty (10 g) and eftutod with chtorofbrm-methanol (4:1). The main fractions were evaporated to give Object 
Compound (036 g). 
IR (HujoQ : 3300. 1640. 1605 cm" 1 

NMR (DMSOd», 3) : 13-1.7 (1H f m). 1.78 (2H, br s). 23-2.4 (1H f m), 2.66 (s) and £73 (sK3H). 2.7-3.1 (2H, 
m), 33-33 (2H # m). 33-4.0 (1H, m), 4.3-4.7 (3H f m), 4.8-6.1 (1H. m), 63-73 (11H, m), 7.43 (1H. d, J = 8Hz), 
so 73-7.7 (1H, mX 731 (1H, s), a00 (1H. d. J«8Hz), 8.4-8.7 (1H, m). 11.63 (1H. s) 



Example 21 

ss In ethanoi. Starting Compound (0.30 g) was diaaolved under heating. After ice-cooflng, 4N-HCl/DOx 
(0.16 ml) was added and the solution was evaporated. The residue was pulverized with ether, filtered and 
dried to give Object Compound (031 g). 
IR (Nujof) : 3200, 1625. 1520 cm" 1 
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NMR (DMSO*, 5) : 1.8-2.2 (1H f m), 2.50 (1H, br s). 2.72 <3H, s), 2.7-3.2 (2H, m), 3.7-4.3 (3H, m), 4.3-4.6 
(2H. m), 4.6-5.1 (2H. m), 6.9-7.6 (13H. m), 7.8-8.1 (2H, m). 8.4 (3H t br s). 8.85-9.15 (1H, m), 11.82 (1H, m) 



s Example 22 

To a solution of Starting Compound (1.5 g) and pyridine (0.23 ml) in mixed solvent of methylene 
chloride (30 ml) and DMF (20 ml) was added dropwise a solution of ehtyloxaiyi chloride (0.32 ml) in 
methylene chloride (3 ml) under ice-cooling. The solution was stirred for four hours at the same 

w temperature, during which period ethyloxalyl chloride (64 ul) and pyridine (46 ul) were added. After 
concentration, the product was extracted with ethyl acetate and the organic layer was washed successively 
with 1N hydrochloric acid, water, 5% sodium hydrogencarbonate solution, water, and sodium chloride 
solution and dried over magnesium sulfate. After concentration, the residue was applied to a column of 
silica gel (60 g) editing with a mixed solvent of chloroform and methanol (50:1) to give Object Compound 

is (1 .75 g) as an amorphous solid. 

IR (Nujol) : 3260, 1750, 1690, 1640, 1525 cm~ 1 

NMR (DMSO-ds, «) : 122 (3H, t J«7Hz), 1.7-2.0 <1H. m), 2.3-2J (1H, m), 269 (s) and 2.78 (s)(3), 2.7-3.0 
(1H, m), 3.0-32 (1H, m), 3.6-3.8 (1H, m), 4.0-4.6 <4H, m), 4.18 (2H. q, J»7Hz), 4.6-4.8 (1H. m), 4.8-5.1 (1H, 
m), 6.9-7.3 (12H. m), 7.46 (1H, d, J«7Hz), 7.85 (1H, s), 8.05 (1H, d. J = 8Hz), a6-83 (1H, m), 9.1-9.3 (1H, 
20 m), 11.69 (1H.s) 



Example 23 

28 The object compound was obtained according to a similar manner to that of Example 4. 
mp: 125-130** C 

IR (Nujol) : 3490, 3320, 3160, 1720, 1695, 1605 cm" 1 

NMR (DMSOdc, *) : 1.9-2.4 (2H. m), 2J0, 2.72 and 2.78 <3H. s), 2^3.1 <2H. m), 3.75-3.9 (1H, m), 4.17- 
426 (1H, m), 4.^4.5 (2H, m), 4.7-4.8 (1H, m), 4.9-52 and 5.4 (2H. m), 6.60 (2H, br), 8.8-7.7 (13H. m) 8.17 
so (1H, d, J«8Hz), 83-8.7 (1H, m), 13.6 (1H, br) 



Exampie 24 

38 The object compound was obtained according to a similar manner to that of Example 21. 
IR (Nujol) : 3250, 2650, 1630. 1530 cm" 1 

NMR (DMSO-dkj. «) : 1.75-2.1 (2H, m). Z7-3.1 (11H, mK 3.6 (2H, m), 3.6-3.7 and 3*4.0 (2H, m), 4.3-4.5 
(3H, m), 4.65-5.0 (6H, m). 7*7.3 (12H, m), 7.73 (1H, d, J=7JHz), 8.0*15 (2H, m), 8.47 (1H, m), 11.28 
(1H.br s) 



Exafflpjs 28 

The object compounds ware obtained according to a similar manner to that of the latter half of Example 

49 1. 

(1) NMR (OMSO-d*. 3) : 1.85-2JB (1H, m). 2.15-2.35 (1H, m). 2.7 and 2.77 (3H, s). (2H, m), 
3.83 (1H. d. J«11.4HaK *1 OK m). 4.42 (2H. 3). 4.60-4.8 <1H. m). 4*5.1 (2H. m). 6.6 (2H. br), 7.0-7.3 
(11H, m), 7.46 (1H, d, J-3.7HZ). 7.87 (1H. br a). 403 (1H. d. J-7.1Hz), &5 (1H. m), 11.7 (1H. s) 

(2) IR (Nujol) : 3250. 1750. 1630. 1530 cm' 1 

so NMR (DMSO-dt, S) : 1.16 (3K t J-7H*). 13-1 A (1H. m). 2.1S-2J (1H. m). 2.69 and 2.77 (3H. s), 2*3.1 
(2N. m). 3-8-4.2 (7H, m), 4.41 (2H. br s). 4.68 (1H, m), 4.86 (1H. m). 6.95.7.3 (11H, m), 7.48 <1H, d. 
J»a2Hz). 7.87 (1H. br a), 003 (1H, d. J-7.2HI). 144 (1H. m), 11j87 (1H. br a) 



so Example 26 

The object compound was obtained according to a similar manner to that of the latter half of Example 1. 
IR (Nujoi) : 3200-3400, 2600. 1660-1600. 1550-1530 cm" 1 
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NMR (DMSO-cU. &) : 1.7-2.2 (2H. m), 2.7-3.1 (5H, m), 3.56-3.9 (2H, m). 4.3-4.6 (4H, m), 4.9-5.1 (2H, m), 7.0- 
7.3 (11H, m), 7.4-7.65 (1H, m), 7.9-8.1 (1H, m), 8.50 and 8.68 (1H, d, J = 8Hz), 8.8-8.9 <1H, m), 9.0-9.3 (1H, 
m) 

9 

Example 27 

A solution of Starting Compound (703 mg) in a mixed solvent of ethanol (20 ml) and THF (5 ml) was 
hydrogenated under atmospheric pressure in the presence of 10% palladium on carbon (200 mg) at room 
to temperature for two hours. Filtration and concentration gave Object Compound (500 mg) as an amorphous 
solid. 

IR (Nujol) : 3250, 1710. 1630. 1540 cm" 1 

NMR (DMSO-dc, 6) : 2.72 and 2.79 (3H, s), 2.4-3.0 (4H, m), 4.43 (2H, m), 4.7-5.2 (2H, m), 6.9-7.3 (13H. m), 
7.55 (1H, d, J-8H2), 7.63 (1H. d, J-8Hz), S2 (1H, m), 8.6 (1H. m). 12.71 (1H. s) 

75 

Example 28 

To an ice-cooled solution of Starting Compound (2.54 g), HO # H-Gln-NHBu l (1.52 g), and HOBT (0.648 
20 g) In DMF (40 ml), was added WSC (0.783 g). After stirring at the same temperature for two hours and at 

room temperature for half an hour, NMM (0.18 ml) was added and the solution was stirred overnight The 

solution was conce n tr ate d and the residue was triturated with water under cooling. Filtration and recrystaJ- 

Bzation of the precipitates gave Object Compound (1.42 g). 

mp:205-206*C 
20 IR (Nujol) : 3300. 1660 (sh), 1642, 1630. 1546, 1535 cm* 1 

NMR (DMSOds. 3) : 1.24 (9H, s) f (4H t m>, 23-3.1 (4H, m), 2.7J and 2.78 (3H f s), 4.0-4.6 (3H, m), 

4.7-5.1 (2H, m). 6.9-7.3 (13H, m), 7.38 (2H. s). 7.44 (1H, d. J«8Hz>. 7.62 (1H, d, J«8Hz), 7.9 (1H, m), 8-2 

(1H, m), 8.5 (1H, m). 11.54 (1H. s) 



Elemental Analysis. Calculated for 


Found : 


C 84.40, H 6.79. N 13.47 
C 84.81, H 6.50, N 13.62 



_ Example 29 

To an ice-cooled solution of Starting Compound (3.02 g) and BSA (2.27 g) in methylene chloride (50 
mQ was added indole-3-carbonyl chloride (1.0 g). The solution was stirred at this temperature for two hours 
and BSA 0182 g) end lndoie-3-carbonyl chloride (0.2 g) was added. The solution was washed with water, 
dBuM sodum hydroQsn ca rbonate solution 0.5N hydrochloric acid and sodium chloride solution and dried 
over magnesium sulfate. After concentration, the residue was applied to a siBca gel (50 g) column and 
edited firstly with chloroform and secondly with chlorofdrm-methanol (100:1 to 1002.5 gradient elution) to 
give Object Compound (13 g) as an amorphous sold. 
IR (NufoQ : 3270, 1740, 1636 (sh), 1620. 1550, 1540 cm- 1 

NMR (0MSO4. 6) : 2.64 and 2*1 (3H, s), 2.6-3.3 (4H t m). 4J27 and 4.67 (2H, ABq, J » 1 5Hz), 5.0-5.3 <2H, 
50 m). 5.13 (2H. oh 7.03 (SH. s). 7.0-7.7 (13H, m). 7.8-8.K2H, m), 9*7 (1H, s) 



Example 30 

A solution of Starting Compound (2*7 g) In ethanol (60 ml) was added 10% palladium on carbon (730 
mg). The solution was hydrogenated at room temperature for two hours under atmospheric pressure. After 
filtration, 4N-HO/DOX (1.1 ml) was added to the filtrate and the solution was concentrated. Water (100 ml) 
and ethyl acetate (50 ml) were added to the residue and the aqueous layer was lyophiflzed to give Object 
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Compound (2.09 g) as an amorphous solid. 

IR (Nujol) : 3400-3100, 2750-2600. 1630, 1535 cm" 1 

NMR (DMSO-di, 5) : 1.2-1.9 (6H, m) ( 2.70 and 2.77 (3H, s), 2.6-3.1 (4H, m), 42-4.6 <3H, m), 4.9-5.2 (1H, m). 
6.9-7.5 (14H, m), 7.8-8.4 (6H. m) 



Elemental Analysis. Calculated for 


CaaHs/NsOa'HCI : 




C 68.71, H 6.65, N 12.16, CI 6.15 


Found : 


C 6222, H 6.33, N 1 1.63, CI 7.51 



Example 31 

To an Ice-cooled solution of Starting Compound (1.0 g), 3-diethylaminopropionic acid hydrochloride 
(318 mg), and HOBT (283 mg) was added WSC (271 mg). The solution was stirred at the same temperature 
for an hour and at room temperature for six Hours. During these reaction period, NMM (0.1 ml) and 
WSC'HCI (33 mg) were added. The solution was concentrated and was acidified with diluted hydrochloric 
add to pH 2 and washed twice with ethyl acetate. The aqueous layer was neutralized to pH 8 with sodium 
hydrogencarbonate solution and extracted twice with ethyl acetate. The organic layer was dried with 
magnesium sulfate and concentrated. The residue was dissolved in THF (15 ml) and 4N-HC1/DOX (0.35 ml) 
was added. After evaporation of THF, the residue was dissolved In water and washed with diethyl ether. The 
aqueous layer was tyophifeed to give Object Compound (803 mg). 
IR (Nujol) : 3200, 1830, 1535 cm" 1 

NMR (DMSO-dc. *) : 1.17 (OH. s), 12-19 (8H, m) t 2.5-2.7 (2H, m), 2.73 and ZB (3H. s), 24-3.4 (10H, m). 
4.4-4.7 (3H. m). 4*6.1 (1H, m), 7.0-7.3 (12H, m). 7.4 (1H, m) ( ai-8.4 (3H, m), 10.3 (1H, br). 1 1.7 (1H, s) 



Example 32 

Starting Compound (0.82 g) and anisole (1.0 ml) was dissolved in methylene chloride (5 ml), and under 
ice-cooling, TFA (15 ml) was added to the solution. The solution was stirred at the same temperature for 
twelve minutes and at room temperature for twenty minutes. After evaporation of TFA, 4N-HCI/DOX (0.6 ml) 
was added to the residue. The mixture was concentrated again and the residue was triturated with IPE. The 
powder was filtered, washed with ether, and dried under vacuum to give the Intermediate (0.66 g). This 
intermediate was cfissofved In methylene chloride (10 ml), and TEA (197 mg) and AC2O (99 mg) were 
added tnto the solution at -15' C. After stirring the solution tor half an hour, OMF (15 ml) and methanol (2 
ml) was added to the solution to dissolve the precipitates and the solution was concentrated. The product 
was nKtnKUKl with ethyl acetate and the organic layer was washed successively with water, diluted sodium 
hydrogancartxxtate solution, 0.5N hydrochloric acid, and socftum chloride solution, and was dried over 
magnesium sulfate. After filtration, the precipitates formed after left standing were collected, washed with 
ethyl acetate, and dried to give Object Compound (0.36 g). 
mp : 198*201 *C 

m (Nujof) : 325a 1880 (Sh), 1635, 1620, 1550, 1250, 1215 cm^ 

NMR (DMSO-dc. ft) : 1.0 (3H, d. J -8Hz), 1.2-1.8 <6H, m), 1.88 (3H, s), 2.70 and 2.77 (3H. s), 2.8-3.2 (4H, 
m). 3.8-4.2 (2H. m). 435-4.8 (3H, m). 4.70 {1H, d. J»5H*), 4.85-5.2 (1H, m), 6*73 (11H, m). 7.3-7.75 (5H f 
m). 8.0-836 (3H. m). 11 3 (1H. br) 



Bemental Analysis. Calculated for 
CnH4sNsOk*1/2CHsCOOCaH| : 


Found : 


C 6634, H 8.79, N 1231 
C 68.10, H 633, N 1138 
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Example 33 

To a solution of Starting Compound (0.70 g) in DMF (10 ml), NMM (0.14 ml) was added at 4* C. Then 



CH-COOBu 

I 

Boc-NCH 2 COOSu 

70 

(0.47 g) was added and stirred at room temperature for 2 hours. After evaporation, the residue was 
dissolved in methylene chloride (20 ml) and N,N'-dlmethyl-l,3-propanedlamine (10 drops) was added. The 
mixture was stirred for 30 minutes, then evaporated. The residue was dissolved ethyl acstate, and the 

75 organic layer was washed successively with 2% hydrochloric acid, water, 5% sodium hydrogencarbonate, 
water and brine. The organic layer was dried over anhydrous magnesium sulfate, then evaporated. The 
residue was subjected to column chromatography on silica gel (30 g) and eiuted with a mixture of 
chloroform and methanol (20:1). The fractions containing the object compound were combined and 
evaporated. The residue was pulverized with IPE, filtered and dried to give Object Compound (0.87 g). 

20 IR (Nujol) : 3290. 1730. 1710, 1830, 1820, 1545 cm" 1 

NMR (DMSO-dc, *) : 1.20-1.50 (4H, m), 1.33 (s) and 1.35 (sK9H), 1.40 (s) and 1.41 (s)(9H). 1.50-1.80 (2H, 
m). 2.72 (s) and 2*1 (SX3H). 230-3.20 (4H, m), 3.70-3.90 (4H. m), 4.30-4.80 (3H, m). 4.80-5.10 (1H t m). 
7.00-7.40 (12H, m), 7.40-7.50 (1H, m) t 7.70-7.85 (1H. m) f 7.90-8.00 (1H, m), &1W20 (2H, m), 8.30-8.40 
(1H, m), 11.60 (1H. s) 

28 



Example 34 

To a solution of Starting Compound (0.70 g) and morphoflnecarbonyl chloride (0.18 g) in DMF (10 ml), 
oo NMM (028 ml) was added. The mixture was stirred for 4 hours and allowed to stand overnight. The 
evaporated residue was cflssoJved in a mixture ethyl acetate and THF and washed successively with 2% 
hydrochloric acid, water, 5% sodium hydrogencarbonate, water and brine. The organic layer was dried over 
anhydrous magnesium sulfate and evaporated. The residue was subjected to column chromatography on 
slfica gel (25 g) and eiuted with a mixture of chloroform and methanol (20:1). The fractions containing the 
38 object compound were combined and evaporated to give Object Compound (0.29 g). 
IR (Nujol) : 3270, 1630. 1540 cm" 1 

NMR (DMSO-dc. «) : 1-20-1 £5 (4H, m), 1.55-130 (2H, m). 2.72 (s) and 2.80 <s)(3H), 2.80-3.10 (4H. m). 3.10- 
3.30 <4H. m). 3.40-060 (4H. m), 4.30*4.60 <3H. m). 430-5.10 (1H, m), 6.404.55 (1H. m), 7.00-7.40 (12H, m), 
7.40-730 (1H, mK 7.77 (IH, d, J«8Hz), aiO8£0 (2H, m), 837 (1H, d, J-8Hz), 11.80 (IH, s) 

40 



tb an to» co o*sd solution of Starting Compound (1.0 g) in DMF (10 ml) were added pyridine (1.5 ml) 
m and acetc a nhydride (0.7 ml). The solution was stirred three hours at room temperature and DMAP (0.1 g) 
ww added The solution was stirred for further an hour and concentrated. The product was extracted with 
ethyl acetate and the organic layer was washed successively with 1 N-hydrochloric 8bd t water, 5% sodium 
hydrogencarbonate solution, water, and socfium chloride solution and dried over magnesium sulfate. 
Ev a por atio n and trituration of the extract gave Object Compound (035 g) as an amorphous solid, 
so mp:8B-01*C 

IR (NujOf) : 3330. 1740, 1836. 1806. 1245 cm* 1 

NMR (DMSO-ds. S) : 1343 (2H. mK 1 38 (3H. s). 239 (s) and 2.76 (SX3H), 2.7-3.1 <2H, m). 33-4.3 (2H, m), 
335 (3H, s). 4.41 (2H, s), 4.7-43 (1H, m), 43*.1 (1H, m), 5-24 (1H, br s). 83-7.4 (12H, m), 7.50 (1H, d, 
J *8Hz), 731 (1H. br s). 836 (1H. d. J 3 8Hz), a52 (1H. br s) 

60 
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Elemental Analysis. Calculated for 




C3*H 3 sN«<V1/2H 2 0 






C 6925, H 6.32. N 9.50 


5 


Found : 


C 69.64, H 628. N 9.52 



Example 36 

To an ice-cooled solution of Starting Compound (1 .0 g). Z-Gly-OH (0.4 g), and HOBT (026 g) in DMF 
(10 ml) was added W8C # HCI (0.37 g). The solution was stirred at room temperature for three hours and 
1S concentrated. The product was extracted with ethyl acetate and the organic layer was successively washed 
with water, 1 N-hydrochtoric acid, water, 5% sodium hydrogencarbonate solution, water, and sodium chloride 
solution and dried over magnesium sulfate. After evaporation, the crude product was purified on a silica gel 
column (75 g) editing with chlorofomwnethanol (20:1) to give Object Compound (1.3 g) as an amorphous 
solid. 

IR (Nujol) : 3250, 1720. 1710, 1660, 1635, 1525 cm" 1 
20 NMR (OMSOdg, *) : 1,6-1.8 (1H. m), 2.3-2.6 (1H, m), 2.68 (8) and 2.73 (8)(3H), 2.7-3.2 (2H, m), 3.4-3.7 (3H. 
m), 4.0-5-0 (8H, m), 5.02 (2H ( a), 6.9-7.5 (19H, m), 7.81 (1H, s), 101 (1H, d. J=8Hz), 8.1-8.3 (1H, m), 8.5- 
a7 (1H. m), 11.86 (1H, s) 



25 Example 37 

To a solution of Starting Compound (0.93 g) fn ethanol (25 ml) was added 4N-HC1/DOX (325 ml) and 
the solution was hydrogenated under atmospheric pressure in the presence of 10% palladium on carbon 
(1.3 g) for ten hours. Altar filtration and evaporation, the residue was dissolved in water (50 ml) and the 
30 solution was shaken twice with ethyl acetate (25 ml). The aqueous layer was separated and filtered through 
a MUBpore filter and lyop hfte ed to give Object Compound (0.49 g) as a powder. 
IR (Nujol) : 3220, 1625, 1525 cm" 1 

NMR (DMSO-A, 8) : 1.7-2.0 (1H, m), 2.4-2J (1H, m), 2.68 (s) and 2.74 (a)(3H), 2.7-32 (2H. m), 3.4-3.9 (3H, 
m), 4.1-6.t (6H, m), 6A-7.4 (12H, m), 7.45 (1H, d, J-7H2), 7.79 (1H, s), 7.98 (1H, d. J«8Hz). 820 (3H, br 
38 s), 8.4*7 (1H, m), (1H, m) ( 11.84 (IK a) 



Example 38 

40 Starting Compound (1.13 g) waa dissolved In ethanol (200 ml), and the solution was hydrogenated 

under a fcnoephert c pressure in the presence of 20% palladium hydroxide on carbon (22 g) for three hours. 

After flMon and evaporation, the residue waa trtturated with IPE, and dried to give Object Compound 

(0.53 g)aaan amorphous sold. 

IR (Nujol) : 3250, 1830, 1525 cm* 1 
m NMR (DMSO<k/OaO, «) : 1.8-1.9 (1H, m) 1.9-2.1 (2H, m), 22-2£ (3H. m), Z68 (s) and 2.75 (sK3H), 2.7-32 

<2H m). 3.78 <1H, t J«6Hz), 4.0-4.8 (5H, m), 4.8-5.1 (1H, m), 6.9-7.3 (12H, m), 7.47 (1H, d. J»7Hz). 7.81 

(1H. sK 7.98 (1H, d, J»8Hz) 



^ Example 38 

To an Ica-cootod solution of Starting Compound (1.0 g) and TEA (0.27 ml) in DMF (10 ml) was added 
succinic anhydride (0.18 g) at a time. The solution was stirred at the same temperature for three quarters an 
hour and concentrated. The product was extracted with ethyl acetate and the organic layer was washed 
80 successively with 1N hydrochloric add, water and 5% sodium hydrogencarbonate solution. The last 
aqueous layer was then addhled to pH 2 with 1N hydrochloric acid and extracted with ethyl acetate. The 
extract was washed sodium chloride solution and dried with magnesium sulfate. After concentration the 
residue (1.1 g) was dssolved in a mixed solvent of ethanol (70 ml) and water (130 ml) and 1N sodium 
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hydroxide solution (1.55 ml) was added. After evaporation of the alcohol, the solution was filtered through a 
MHHpore Rlter {trademark, prepared by Miliipore Corporation) (type HA, 0.45 urn) and lyophilized to give 
Object Compound (1 .07 g) as a powder. 
IR (Nujol) : 3200, 1640, 1630, 1570-1515 cm" 1 
5 NMR (DMSO-ds, 8 : 1.6-1.9 <1H, m). 2.1-2.3 (4H, m), 2.3-2.5 (1H, m), 2.68 (s) and 2.74 (sX3H), 2.7-3-2 (2H, 
m), 4.0-4.8 (5H. m), 4.8-5.1 <1H. m) t 6.9-7.4 (12H, m). 7.47 (1H, d, J = 7Hz), 7.82 (1H, s). 8.00 (1H, d, 
J = 8H2), 8-5-8.8 (2H, m), 12.17 (1H, broad) 



ro Example 40 

To an ice-cooled solution of Starting Compound (1.45 g) in ethanol (30 ml) was added a solution of 1N 
sodium hydroxide (1 .94 ml). The solution was stirred at room temperature for two hours. After evaporation 
of alcohol, water (50 ml) was added and the solution was lyophilized to give Object Compound (1 .26 g) as a 
T0 powder. 

IR (Nujol) : 3300 (broad), 1635. 1520 cnr' 

NMR (DMSOdt, a) : 1.7-1-9 (1H, m). 2.3-2.5 (1H, m), 2.67 (s) and 2.75 (sK3H), 2.7-3.0 (1H, m), 3.0-3.2 (1H, 
m), 3.6-3.8 (1H. m). 4.0-4.8 (5H. m), 4.8-5.1 (1H, m), 6.9-7.3 (12H, m), 7.46 (1H, d, J»7Hz), 7.84 (1H, s), 
8.03 (1H. d. J=»8Hz), a4-8.7 (2H, m), 11.85 (1H. broad) 

20 

Example 41 

Starting Compound (1.0 g) was dissolved In THF (15 ml). Sodium 2-ethylhexanoate (287 mg) was 
2S added to the solution. THF (25 ml) was added into It, and the suspended mixture was stirred for half an 
hour. After concentration of the solution to one-fourth of its original volurne, diethyl ether (50 ml) was added 
and the resulting precipitates were collected. After drying, the product was dissolved in water (100 ml) and 
shaken once wrth diethyl ether (50 ml). The aqueous layer was lyophilized to give Object Compound (820 
mg) as a powder. 
30 IR (Nujol) : 3350. 1630*1600 cm" 1 

NMR (DMSO-d*. 5) : 1.75-2.1 (2H, m), 2.69 and £78 (3H, s), 2*3.1 (2H, m). 3.6-3.74 and 3.8-4.0 (2H. m), 
4.30 <1H, m). 4.41 (2H. s), 4.54 (2H, s), 4.72 (1H, m), 4.9-5-2 (2H, m), 6J5-7.4 (13H, m), 7.83 (1H. s). 8.03 
<1H,d, J-7Hz), a44 (1H, m) 

30 

Example 42 

To a solution of Starting Compound (1.0 g) In DMF (5 ml), was added methyl mercaptan sodium salt 
(ca. 15% in water, 1.35 ml). The solution was stirred at room temperature for 9 hours and allowed to stand 

40 overnight Then the solution was poured to a mixture of ethyl acetate and sodium hydrogencarbonate 
solution. The organic layer was washed with sodium hydrogencarbonate solution, 1N sodium hydroxide 
soMtort, water and brine, and was dried over magnesium sulfate. After evaporation, the crude product was 
purWed by column chromatography on silica gel (40 g) eluting with chtorofbmwnethanol (50:1) crystalliza- 
tion wtf» ethanottoxane gave Object Compound (0.48 g). 

40 IR (NMM : 3360, 1706. 1640, 1620. 1605, 1530 cm" 

NMR (DM8Q*. *) : 1.4-2.0 (2H, mK 2.11 (3H, s). 2.4-3.7 (3H, m), 2.68 (s), 2.76 (s) and 2.80 (s)(3H), 3.83 
(s) and 3.86 (eX3H) t 4.0*2 (6H. m), 6.8-7.4 (12H, m), 7.50 <1H, d, J-8Hz), 7.95 (1H, br s), 8.02 <1H, d, 
J-8Hz),a44(1H m) 

so 

Example 43 

The object compounds were obtained accordng to a similar manners to those of Preparation 4 and 
Example 4, successi vely. 
OS (1) IR (Nu tf) : 3310. 1665. 1650, 1620. 1566, 1545 cnr 1 

NMR (DMSOcfc. *) : 1*2.1 (2H. m), 2.03 (3H, s). 2.4-2,6 (2H, m). 2.72 (s) and 2*1 (sM3H). 2.8-3.1 (2H, m), 
335 (3H, s), 4*4.7 (3H. m), 4*5.1 (1H. m). 7.0-7.3 (12H, m). 7.50 <1H, d, J»7Hz). 735 (1H, d, J=8Hz). 
8.1-&2 (1H, m). 8.12 <1H, s). 8*8.5 (1H. m) 
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(2)mp:85-87*C 
IR (Nujol) : 3300, 1630. 1535 cm" 1 

NMR (DMSO-ds. *) : 1.04 (d. J=6Hz) and 1.08 (d. J = 6Hz)(3H). 2.71 (s) and 2.80 (s)(3H). 2.8-3.1 (2H, m). 
348 (3H, 9). 4.0-4.1 (1H. m). 4.3-4.6 (3H, m), 4.92 (1H, d. J=6Hz). 4.9-5.1 <1H. m). 64-7.3 (12H. m). 7.43 
5 (1H. d. J=8Hz). 7.52 (1H, d. J=8Hz). 8.09 (1H. d, J=8Hz). 8.13 (1H. s). 8.34 (1H. d. J=8Hz) 





Elemental Analysis. Calculated for 




C3iH 3 «N404*1/2H20 


10 




C 69.51, H 6.59, N 10.46 




Found : 


C 69.73, H 6.44, N 10.38 



(3) IR (Nujol) : 3300, 1630, 1540, 1240 cm" 1 

NMR (DMSOd*, a) : 143 (d, J-7Hz) and 148 (d, J-7Hz)(3H), 2.73 (a) and 241 (a)(3H), 2.8-3.1 (2H, m), 
3,84 (3H, s), 4.4-4 4 (3H, m). 4.9-6.1 (1H. m), 7.0-7.3 (13H, m). 7.50 (1H, d. J»8Hz), 7.80 (d, J = 8Hz) and 
7.83 (d. J = 8HzK1H), 811 (1H, s), 8.12 (1H. d. J-8Hz). 83-8.4 (1H. m) 

(4) mp:89-91*C 

IR (Nujol) : 3260. 1670. 1630, 1585. 1570, 1530. 1100 cm"' 
20 NMR (DMSOd*. *) : 1.7-2.0 (1 H. m). 2.0-2.3 <1H. m). 2.69 (s) and 2.77 ( 3 )(3H), 2.7-3.1 (2H. m). 3.19 (3H. 3). 
3.7-4.1 (8H. m), 44-4.5 (2H. m), 4.5-4.7 (1H. m). 4*5.1 (1H. m). 8.9-7.3 (12H. m). 7.49 (1H. d, J»8Hz). 
741 (1H. br a). a05 (1H. d. J -8Hz), 8.44 (1H, or a) 



25 


Elemental Analysis. Calculated for 




CnH»fN«<Vl/2HaO 






C 70.57, H 6.64. N 9JS7 




Found : 


C 70.78, H 6.78, N 9.77 



30 



(5) IR (Neat) : 1640-1630, 1540 cm* 1 
NMR (DMSOd*. ft) : 24-3.4 (9H. m), 34-3.7 (1H. m), 3.7-34 (3H, m). 44-44 (4H. m). 5.0-54 (1H. m), 5.5- 
5.7 (1 H, m), 64-7.4 (17H. m). 7.4-74 (1H. m), 74-84 (3H. m) 

38 

Example 44 

The abject compounde were obtained according to a simitar manner to that of Example 4. 
40 (1) R (Nujol) : 3250, 1738, 1645 (sh), 1630, 1545 cm-' 

NMR (DMSOd.. I) : 24-3.1 (4H, m). 2.79 (3H, s). 4.40 (2H, a), 444.1 (2H, m), 545 (2H, a). 6.9-7.8 (19H, 
m), 84(1* m), 846 (1H. mX 114 (1H, s) 

(2) mp: 222424* C 

IR (Nujot) : 3280, 1680 (an), 1860 (sh). 1845, 1630, 1560, 1536 cm" 1 
« NMR (DM80d*, D : 143 (9H, a), 14-2.7 (4H, m), 2.55-346 (4H, m), 2.70 and 2.78 (3H. a). 4.0-44 (1H. m), 
44-4.7 (2H, m), 4.7-8.1 (2H, m), 644 (1H. br a), 64-7.3 (14H. m). 7.3-7.7 (3H. m), 7.9-8.1 (1H. m), 8.2-8.4 
(1H. m), 845-645 (1H. m). 11.59 (1H. a) 

(3) NMR (COO*. I) : 248 and 241 (3H. a). 24-3.1 (4H. m). 3.73 and 3.75 (2H, a). 4.07 and 4.19 
(ABq, J«184Hz) and 445 and 443 (ABq, J = 14.6Hz) (Two set of ABq. 2H). 44-5.1 (4H. m). 6.7-7.4 (16H, 

so m), 74-74 (1H. m). 849 (1H, 8) 

(4) tR (Nujol) : 3250. 1710. 1620, 1550. 1530, 1240 cm" 1 

NMR (DMSOd*. ») : 14-24 (8H. m). 249 and 2.73 (3H, a). 24-3.15 (4H, m), 44-4.7 (3H. m), 4.8-5.1 (1H. 
m). 546 <2K a). 84-7.7 (18H m). 82-84 (2H. m), 1148 (1H, a) 

(5) IR (Nujol) : 3300, 1700, 1640. 1630 cm" 1 

sa NMR (DMSOd*. S) : 1.0-1 .7 (6H, m). 2.71 (a) and 2.76 (a)(3H). 24-3.1 (4H. m), 3.4-3.7 (2H, m), 44-4.4 (1H. 
m). 4.43 (2M. a), 444.1 (1H, m). 5.00 (2H. 8). 64-7.5 (20H. m). 7.55 (1H, d. J-8H*), 742 (1H, d. J=8Hz), 
840 (1 H. d. J ■ 8Hz). 1048 (1 H, a) 

(6) IR (Nujol) : 3250. 1830. 1490 cm" 1 



91 



EP 0 394 989 A2 



NMR (DMSO-dt. «) : 1.7-2.0 and 2.1-2.3 (2H, m). 2.7-3.1 (5H. m). 3.4-4.0 (4H. m). 4.2-4.75 (4H. m), 4.85-5.2 
(2H. m). 6*7.35 (11H. m). 7.5 (1H. m), 7.67 and 7.8 (1H. m). 8.42 (d. J=8.1Hz) and 8.9 (m)(1H), 12.95 and 
12.98 (1H.br s) 

(7) IR (CH2Cb) : 3800. 3400. 3300. 1620, 1505 cm" 1 

s NMR (DMSO-ds. 5) : 1.7-2.4 (2H. m). 2.6-3.1 (9H. m). 325-3.46 (2H. m). 4.1-4.6 (4H, m). 4.85-5.1 (2H. m), 
8.6-6.7 (2H. m). 6*7.4 (12H. m). 8.3-8.4 (m) and S.7-&8 (mK1H). 9.1-9.15 (1H, m) 

(8) IR (CHaCfe) : 1850 (sh). 1630. 1600. 1480. 1380. 1150 cm"' - 

NMR (DMSO-ds. 8) : 1.42 and 1.53 (9H. s). 1.8-2.05 (2H, m). 2.64 and 2.69 (3H. s). 2.75-3.1 (4H. m). 3.4-3.6 
(2H. m). 4.3-4.6 (4H. m). 4.8-52 (3H. m). 6.85-7.0 (3H. m). 7.1-7.4 (10H. m). 7.73 (1H. d. J = 8Hz). 8.40 (1H, 
W d, J*8Hz) 

(9) mp: 122-124*0 

NMR (DMSO-dt. t) : 1.7-2.1 (2H. m). 2.69 and 2.77 (3H. s). 2.9-3.1 (2H. m). 3.8-3.7 (1H. m), 3.85 (1H. m). 
3.85 (3H. s). 42-4.8 (3H. m). 455-4.75 (1H. m), 4.9-5.05 (2H, m). 7.0-7.3 (12H, m). 7.49 (1H. d. J=7.9Hz). 
7.88 (1 H, a), 8.08 (1 H. d. J ■ 7.5Hz). 8.4 (1H, m) 
is (10) mp: 92-68* C 

IR (Nujol) : 3430. 3300. 1680. 1830, 1605. 1546 cm" 

NMR (DMSO-dt. I) : 1.51 (8H. a), 1.7-2.1 (2H. m). 2.69 and 2.77 (3H. 3). 2*32 (2H. m). 3.67 (br s) and 
3*4.1 (mK1H). 42-45 (3H. m). 4*5.0 (4H. m) 6*7.3 (12H. m). 758 (1H. d. J»7.6Hz). 7.89 (1H. m). 164 
(1H. d. J=7.3Hz). a45 (1H. m) 
20 (11) IR (Nujd) : 3250. 1840. 1600, 1525. 1510 cm" 1 

NMR (DM80-d«. 8) : 1.8-23 (2H. m). 2.72 and 2.79 (3H. a). 2.91 (1H. d of ABq. J "13.9Hz. 6.3Hz). 358 (1H. 
d of ABq, J* 13.9Hz, 7.4Hz). 3*4.1 (2H. m). 4.3-4.53 (3H. m). 4*4.7 (1H. m). 4*52 (2H. m). 6*7.5 
(13H, m). 7.7 (1H. m), 85-85 (1H. m). 1159 and 11.79 (1H. a) 

(12) IR (Nujol) : 3280. 1642, 1608. 1580. 1510 cm- 1 

20 NMR (DMSO-d,, J) : 1.7-22 (2H, m). 2.6-3.1 (5H. m). 3.5-35 (2H. m). 42-4.8 (4H. m). 4*5.1 (2H. m), 6.4- 
7.6 (14H. m). &4 and 85 (1H. m), 857 (1H. br a) 

(13) mp: 135-137' C 

IR (Nujol) : 3280. 1670. 1845. 1595. 1580. 1512 cm- 1 

NMR (DMSO-dt, Si : 1.7-22 (2H. m). 2*3.1 (5H. m). 35-3.7 (2H, m). 3.80 (3H, a). 352 (3H. s). 42-4.6 (4H. 
» m). 4*62 (2H. m). 8*75 (1 2H, m). 8.4 and 85 (1 H. m), 852 (1 H. br a) 

(14) mp: 103-105* C 

IR (Nujol) : 3420. 3330. 1685. 1645. 1830. 1540 cm- 1 

NMR (DMSO-dc. «) : 0.77 (d. J-8Hz) and 058 (d. J-8Hz)(6H). 12-25 (6H. m). 2.71 (s). 2.76 (s) and 2.87 
(8)(3H). 2.8-3.1 (2H. m). 3*3.7 (2H. m), 4.1-45 (4H. m). 4*6.1 (2H. m), 7*7.4 (10H, m). 8.30 (d. J=8Hz) 
38 and 8.72 (d. J-8HzX1H) 





Elemental Analysts. Calculated for 




fetHarNaO* : 






C 70.12, H 7.78. N 8.78 




Found : 


C 69.98, H 7 J5 ( N 8.68 



(15) IR (Nujol) : 3270. 1840 (ah). 1830. 1595. 1520. 1204 cm- 1 
NMR (DMSOdi, D : 1.7-25 (2H. m), 2.79 and 255 (3ft. a), 250 (1H. d. of ABq, J = 13.9Hz. 6.5Hz). 3.08 
(1H. d Of ABq, J -135Hz, 7.5Hz), 3.77 (3H, a). 3.65-355 (1H. m), 3*4.1 (1H, m), 4.3-45 (3H, m). 4.6-4.7 
(1H, m). 4*62 (2H m). 8*7.4 (14H. m). 18-8.6 (1H. m). 1154 and 11.43 (1H. a) 

(18) IR (NujoO : 3270. 1630. 1600. 1530 cm- 1 
NMR (DMSO-dt. I) : 1.7-2.1 (2H. m), 258 (3H. 8). 2.72 and 2.79 (3H. a). 251 (1H. d of ABq. J»13.4Hz and 
7.1 Hz). 358 (1H. d Of ABq. J - 13.4Hz. 7.4Hz), 3.7-4.1 (2H. m). 4*455 (3H. m). 4.84.75 (1 H. m). 4.9-5.1 5 
(2H, m), 8*7.4 (14H. m), 8*85 (1H. m), 1154 and 11.45 (1H. a) 

(17) IR (Nujol) : 3300. 1830. 1525 cm- 1 

NMR (DM804t. S) : 1*15 (1H. m). 2*22 (1H. m). 2.4-32 (5H. (singlet at 2.71 and 2.79). 3*3.72 (2H. 
m). 353 (3H. a). 42-52 (6H. m). 655-755 (13H. m). 7.4-7.7 (2H. m). 8*8.82 (1 H. m) 

(18) IR (Nujol) : 3220. 1840. 1530 cm" 1 

NMR (DMSO-dt. 4) : 1.845 (2H, m). 2.45-3.1 (5H. m). 3.7-4.1 (2H, m). 425-4.55 and 4.65-4.8 (5H. m), 4.9- 
5.1 and 5.4-55 (1H, m). 7.65-755 (10H, m), 7.6-82 (5H, m). 8.4-8.7 (1H. m) 

(19) IR (CHsCb) : 3400. 1670. 1635 cm" 1 
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NMR (DMSO-d«, 5) : 1.7-2.1 and 2.2-2.4 (2H, m) ( 2.68-3.1 (5H, m), 3.82 and 3.92 (3H, s). 3.35-3.6 <2H, m), 
4.0-5.3 (8H, m), 6.55-7.55 (13H, m) ( 7.9-8.05 <2H, m), 8.36 (d. J = 7.8Hz) and 8.94 (m)(1H) 

(20) mp : 157-158* C 
IR (Nujol) : 3420, 3300. 1625 cm" 1 
s NMR (DMSO-d*. 5) : 2.72 (8) and 2.80 <s)(3H), 2.8-3.1 (2H, m), 3.6-3.7 <2H, m), 3.85 (3H, s), 4.3-4.6 (3H. m), 
4.92 (1H, t, J = 5.5Hz), 4.9-5.1 <1H, m). 7.0-7.3 (12H, m), 7.51 (1H f d, J = 8Hz), 7.6-7.7 <1H, m), 9.1-8.2 (2H, 
m), 8.34 (1 H, t, J » 8H2) 



Elemental Analysis. Calculated for 
C30H32N4O4 : 


Found : 


C 70.29, H 6.29, N 10.83 
C 70.19, H 6.26, N 10.92 



(21) IR (Nujol) : 3300, 1620. 1512 cm-' 

NMR (DMSOd*. 0 : 1.7-2.4 (2H, m). 2.6-3.0 (5H. m), 3.6-4.1 (2H, m). 4.3-4.5 (3H, m), 4.6-4.7 (1H. m), 4.8- 
5.2 (2H, m). 8.6-7.8 (14H. m). 852 and 8.65 (d. J ■ 7.7Hz), 92 (1H. m) 

(22) mp: 124-128* C 

20 IR (Nujol) : 3270. 1658. 1830 <sh), 1810. 1514 cm" 1 

NMR (DMSOd*. J) : 1.51 (8H. or 8). 1.75-22 (2H. m), 254.0 (5H. m). 3.85 (1H. d. J»9.6Hz), 3.9-4.1 (1H. 
m). 42-45 (3H. m). 4.8-6.0 (4H. m). 6.545 (2H. m). 65-7.4 (9H, m). 758 (1H. d. J -7.8Hz). 75 (1H. br 3), 
8.04 (1H. d. J»7.4Hz), 8.38 (1H. m). 922 (1H, s) 

(23) IR (Nujol) : 3280. 163a 1510 cm- 1 

25 NMR (OMSO-d,. I) : 038 (8H. d. J»6Hz). 1245 (7H. m), 254.0 (5H. m). 3.3-3.5 (1H. m). 35-3.7 (1H, m). 
4.1-4.8 (4H. m). 4.7-6.1 (2H. m). 65-8.7 (2H. m), 85-7.1 (4H. m). 72-7.3 "(3H. m), 824 (d. J=8Hz) and 8.65 
(d. J»8HzK1H). 920 (s) and 922 (sX1H) 

(24) NMR (DMSOd*. 4) : 1.8-2.15 (2H, m). 2.67 and 2.75 (3H. a). 2.8-3.0 (2H, m), 3.6-3.7 (1H, m). 
35-35 (1H. m), 355 (3H. a). 4.3-45 <3H. m). 4.7-45 (1H, m). 45 (1H. m). 5.04.04 (1H. m). 6.53-6.85 (2H, 

30 m). 85-75 (9H, m). 75 (1H. d. J»8Hz), 759 (1H. br a). 8.08 (1H. d. J-8Hjt), *4 (1H, m). 923 (1H, s) 

(25) IR (Nujol) : 3230. 1640. 1810. 1515 cm" 1 

NMR (DMSOd,. <) : 1.7-15 (1H. m). 1.945 (1H, m). 2.6-3.1 (5H. m), 3.7-3.8 (m) and 4.0-4.4 (3H, m). 4.6- 
5.0 (m) and 55-6.4 (1H. m), 8.5-6.7 (2H. m), 65-7.1 (2H. m), 7.1-7.3 (3H. m). 7.3-75 (2H, m), 8.0-82 (2H, 
m). 8.44 (d. J-8H») and 858 (d, J -OtaXIH), a7-85 (1H, m), 13.49 (a) and 13.71 (8X1H) 
38 (28) IR (Nujol) : 3400-3000. 1640-1610, 1340. 750 cm" 

NMR (DM80-d$, S) : 1.7-15 (1H, m). 15-25 (1H, m). 2.742 (5H, m), 3.8-35 (m) and 4.0-4.4 (mX3H), 4.6- 
5.0 (m) and 55-6.4 (mX4H), 7.0-75 (8H, m), 75-7.7 (2H. m), 8.0-82 (2H. m), 8545 (2H, m), 13.50 (a) and 
13.74 (3X1 H) 

(27) IR (Nujol) : 3420. 3300. 1746, 1680, 1636. 1606. 1570, 1535 cm' 1 

40 NMR (DMSOd,. I) : 1.7-2.1 (2H. m). 158 (8) and 1.90 (8X3H). 254.1 (2H, m). 32-3.4 (2H. m), 3.6-4.0 (7H, 
m), A1-4B (4H. m\ 454M (2H. m). 7.0-7.4 (13H. m). 750 (1H. d, J»8Hz). 7.85 (1H. a). 8.01 (1H. m) 

(28) IR (Nujol) : 3350 (broad), 1635. 1525 cm -1 

NMR (DMSOd,. I) : 1.6-2.1 (2H. m). 2.71 (8) and 2.79 (aX3H). 2.7-3.1 (2H. m). 3.6-3.7 (1H. m). 3.9-4.1 (1H, 
my. 4*4.7 (4K mK 45*1 (2H. m). 65-7.4 (11H. m). 7.47 (1H. t. J-8Hz). 8.14 (1H, d. J=8Hz). 8.44 (2H. 

49 br»).852(1H.brd) 

(29) IR (Nujof) : 3250. 1640. 1580. 1510. 1285 cm -1 

NMR (DMSOd*. S) : 1.7-22 (2H. m). 2.73 and 250 (3H. a). 254.1 (2H. m). 32-35 (2H. m). 4.1-52 (6H. m). 
65-7.4 (16H. m), 8.4 and 855 (1H, m). 92 (2H, br) 

(30) IR (Nujol) : 3400-3300. 2600, 2450. 1640. 1600 cm- 1 

50 NMR (DMSOd,, Q : 1.7-22 (2H. m). 2.74 and 2.79 (3H, a). 2.7-3.0 (2H. m). 259 (3H, s), 3.04 (3H. s). 3.5- 
35 (2H, m). 42-45 (4H, m), 4.745 (2H, m). 85-75 (18H, m), &4 and 75 (1H, m) 

(31) mp: 167-189* C 

IR (Nujol) : 3440, 3290. 3120. 1680. 1640. 1605, 1575. 1490 cm- 1 

NMR (DMSOd,, J) : 15-15 (1H, m). 1.9-21 (1H. m). 2.70 (8) and 253 (a)(3H). 2.84.1 <2H. m). 35-4.0 (2H. 
89 m). 356 (3H, 9). 42-4.4 (4H, m), 455 (1H. t J-8Hz). 454.1 (1H, m), 65-7.0 (m) and 75-7.4 (m)(11H). 7.49 
(1H, d, J-8Hz), 75 (1H. br 8), a05 (1H. d. J»8Hz), 854.5 (1H, m) 

(32) mp: 148-147* C 

IR (Nujol) : 3460. 3280. 3250, 3100. 1680, 1645. 1605. 1575. 1535, 1415 cm"' 



93 



EP 0 394 989 A2 



NMR (DMSO*. 5) : 1.7-1.9 (1H. m). 1*2.1 (1H. m), 2.72 (3) and 2.88 (s)(3H), 2.8-3.1 (2H. m), 3.5-3.7 (1H. 
m). 3*4.1 (1H. m). 3.85 (3H, s). 42-4.5 <2H. m), 4.8-4.8 (2H. m). 4.9-5.1 (2H. m). 6.87 (1H. d. J = 7Hz). 7.0- 
7.8 (11H, m), 7.91 (1H. br s). 8.06 (1H, d. J = 7Hz). 8.4-8.6 (1H, m) 

(33) mp: 206-207* C 

5 IR (Nujol) : 3430. 3300, 3120. 1660. 1635. 1615. 1575. 1535. 1250 cm"' 

NMR (DMSCVds. S) : 1.7-1.8 (1H. m). 1.9-2.1 (1H, m). 2.70 (3) and 2.78 (s)(3H), 2.9-3.1 <2H, m), 3.6-3.7 f?H. 
m). 3.65 (3H..S). 42-4.6 (2H, m). 4.6-4.8 (2H. m). 4.8-5.1 (2H. m). 6.8-7.4 (11H. m). 7.48 (1H. d. J = 7Hz). 
7.88 (1H, 3). 8.05 (1H. d. J»7Hz), 8.4-8.6 (1H. m) 

(34) mp:70*C-(dec.) 

io IR (Nujol) : 3350. 1640. 1605. 1530. 1485. 1430 cm" 1 

NMR (DMSO-dc, J) : 1.7-2.0 (3H. m). 2.0-2.2 (1H. m). 2.72 (s) and 2.81 (s)(3H). 2.9-3.1 (2H. m). 3.7-4.0 (5H. 
m), 4.3-4.7 (3H. m). 4*5.1 (1H. m). 7.0-7.4 (12H. m). 7.47 (1H. d. J = 8Hz), 7.88 (1H. broad 8). 8.08 (1H. d. 
J»8Hz),8*8.5(1H, m) 

»* 

Example 45 

The object compounds were obtained according to a similar manner to that of Example 27. 

(1) IR (Nujol) : 3430. 3200. 1720. 1672. 1635. 1605. 1580. 1537, 1195 cm" 

» NMR (DMSOds. S) : 2.8-3.0 (4H. m). 259 (3H. s). 4*4.6 (2H. m). 4.7-5.1 (2H. m). 6*7.3 (12H. m). 7.3-7.5 
(1H, m). 7*82 (4H. m). 115 (1H. s). 12.1 (1H. br s) 

(2) IR (Nujol) : 3300. 1720 (sh). 1630 cm" 

NMR (DMSO-dc. t) : 2*2* (2H. m). 2.75-3.0 (2H, m). 2.71 and 2.69 (3H, s), 3.56 (2H, s). 42-4.72 (3H. m). 
4.8-5.0 (1H. m). 6*7.4 (16H. m), 7.56 (1H. d. J-7.6Hz). 82-85 (1H. m). &4-85 (1H, m), 10.81 (1H. s) 

28 

Example 48 

The object compounds were obtained according to a similar manner to that of Example 28. 
90 (1) IR (Nujol): 3250. 1680 (sh). 1640. 1630.1540 cm- 1 

NMR (DMSO-dc. «) : 1*22 (4H. m). 124 <9H, s). 2*3.0 <4H, m). 2.71 and 2.78 (3H. s). 4.0-4.6 (3H. m). 
4.6-5.0 (2H, m), 6.81 (1H, s), 6*75 (15H. m), 7.8-82 (5H. m), 11.60 (1H. 3) 

(2) mp: 23*240* C (dec.) 

IR (Nujol) : 3380. 3300. 3280 (sh). 3200 (sh), 1685. 1640, 1620. 1545 cm"' 
36 NMR (DMSO-dc. 3) : 058 (3H, d. J=6Hz), 2.72 and 275 (3H. s), 26-3.1 (4H. m), 3*42 (3H. m). 4.3-4.8 
(2H. m). 4.7-6.1 (3H. m), 8*7.4 (13H. m), 7.48 (1H, d, J=6Hz), 7*75 (3H, m). 85 (1H. m). 8.6 (1H, m), 
1158 (1H. s) 

(3) IR (Nujol) : 3280, 1846 (sh). 1630. 1546 cm" 

NMR (DMSO-dc. I) : 274 and 253 (3H, s). 27-3.1 (4H. m). 32-3.65 (8H. m). 457 and 4.52 (2H, ABq, 
40 J « 15Ha). 4*65 <2H m), 7*7.4 (13H, m). 7.48 (1 H. d. J - 8Hz). 7.86 (1 H. d. J - 8H2). 82-43 (1 H. m). 8.5- 
85 (1H,r«i 1158(1 H.S) 
\ (4) mp: 13*140* C 
A (Nujof) : 3250. 1870. 1630. 1605 (sh). 1535. 1210 cm- 1 

NMR (DMSO-dc. I) : 057 (3H, d. J- 8Hz), 271 and 277 (3H. s). 2*3.0 (4H. m), 3*42 (2H. m). 4.3-4.5 
48 (2H n»K 4*5.1 (3H. m). 6*75 (1 5H. m). 7*75 (1 H. m), 7*75 (1 H. m), 7*8.3 (4H. m) 





Elemental Analysis. Calculated for 




Ct4H|«NcOc'1HaO: 


so 




C 6354, H 625. N 1353 




Found: 


C 63.74, H 6.10, N 13.15 



(5) IR (Nujol) : 3390, 3330, 3240, 3100, 1662, 1640. 1606, 1510, 1200 cm" 

NMR (DMSO-dc. 3) : 2*295 <4H. m). 273 and 278 (3H. 3). 353 (2H, d. J -5Hz), 42-45 (2H. m), 4.75-5.1 
(2H, m). 65*7.6 (14H. m). 7*65 (5H, m) 

(6) mp: 218-219* C 

IR (Nujol) : 3320. 3180. 3080. 1690. 1670. 1630. 1545 cm" 
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NMR (DMSO-di, 5) : 1.031 (3H ( d, J=6Hz) t 2.4-3.0 (4H f m), 2.72 and 2.74 (3H. s), 3.35 (1H. s). 4.11 <2H. 
m), 4.28-5.0 (5H, m), 6.0-7.4 (17H, m). 7.66-7.8 (1H, m). 8.1-8.3 (2H, m), 10.87 <1H, s) 



5 Example 47 

The object compounds were obtained according to a similar manner to that of Example 5. ' 
(1) IR (Nujol) : 3400, 3300, 1660, 1630 car 1 
NMR (DMSO-ds. 5) : 1.7-2.4 (2H, m), 2.60 (s), 2.72 (s) and 2.78 (s)(3H), 2.8-3.2 (2H. m), 3.6-4.2 (2H, m), 
io 4.2-4.8 <4H, m), 4.8-5.1 (1H, m), 5.1-52 (1H, m), 6.8-7.3 (10H, m), 7.3-7.8 (2H, m), 7.9-8.1 (3H, m), 8.5-8.8 
(1H ( m) 





Bementai Analysis. Calculated for 


18 


C*iH 3 iN,04S: 






C 68.74, H 5.77, N 7.76 




Found : 


C 68.57, H 5.68. N 7.77 



(2) mp: 97-100* C 
IR (Nujol) : 3310. 1650. 1620. 1545 cm" 1 

NMR (DMSO-dt. t) : 2.73 (s) and 250 (s)(3H), 2*3.1 (2H. m). 3*3.6 (2H. m). 4.4-4.6 (3H. m), 4.9-5.1 (2H. 
m). 6.84 (1H. d. J- 16Hz). 7.0-75 (10H. m). 7.4-7.5 (4H. m), 7.55-7.65 (2H. m). 8.1-82 <1H. tn). 8.41 (1H. t 
„ J -8Hz) 

20 



Elemental Analysis. Calculated tar 
Ca9H 3 iN*0«*HaO: 


Found: 


C 69.17. H 6.60. N 854 
C 69.15. H 8.59, N 8.43 



(3) IR (Nujol) : 3300. 1625, 1515 cnr 1 

38 NMR (DMSOd*. S) : 0*15 (6H. m). 1.7-22 (4H, m). 2.7-3.0 (6H, m). 3.4-3.7 (2H, m). 42-4.8 (4H, m). 4.7- 
5.1 (2H, m). 654 (2H. d, J -8Hz). 8*72 (4H. m). 7*7.4 (3H. m). 82-85 (m) and 8*8.7 (mK1 H), 922 (1 H. 

s) 

(4) R (Nujol) : 3300. 1625. 1190. 1080 cm" 1 

NMR <DM80d». S) : 098 (a). 1.06 (s). 1.07 (a) and 1.10 (a)<9H). 2*25 (1H, m). 2.77 (a) and 2.79 (s) (3H). 

40 3*35 (1H. mfc 349 (a) and 3.11 (3K3H). 3.3-3.6 (2H. m), 4.1-5.1 (3H, m). 55-5.7 (1H. m). 6.73 (1H, d. 
J- 16Hz). 6*75 (16H, m), 8.1-6.4 (1 H, m) 

A R (N$Dt : 3300. 1630 cm -1 
NMR 0M8O4. 4 : 1 *15 (1H. m). 1-9-2.1 (1H. m), 2.68 (a). 2.72 (a) and 2.80 (sK3H), 2.8-3.1 (2H. m), 
SMS (IK. m). 3*34 OK m). 42-4.8 (4H. m). 4.9-5.1 (2H. m). 6*7.4 (11H. m). 7.4-7.8 (4H. m). a 44 (1H. 

41 d, J-8H»> 



Example 48 

m The object compounds were obtained a ccofdl n q to a aimHar manner to that of Example 29. 

(1) NMR (DMSO<k. I) : 1*i0 (8H. m). 257 and 2.72 (3H, 8). 2*325 (4H. m). 4.0-4.7 (3H. m). 
4.75-6.4 (2H m), 4.98 (2H, 3). 736-7.4 (21 H. m), 7*62 (3H. m), 9j65 (1 H. a) 

(2) IR (Nujol) : 3430, 3270, 1715, 1620. 1550 cm" 1 

NMR (DMS04. 1) : 1*1.75 (4H, m), £71 and 250 (3H. a). 2*32 (4H, m). 4*4.6 (3H. m). 4.98 (2H, s). 
as 4*6.1 (1H, m). 6*75 (17H, m). 757 (1H. d. J>9Hz). 8.0435 (3H. m). 11.54 (1H, a) 

(3) IR (Nujol) : 3200. 1640. 1515 cnr' 

NMR (OMSO-ck. «) : 1.7-15 (1H. m). 1*i1 (1H. m). 2.7-3.1 (5H. m). 3.8-3.7 (1H. m). 3.8-4.1 (1H. m). 4.30 
(1H. br a), 4*55 (4H, m). 655 (2H, d, J -8Hz), 6*7.3 (5H. m). 7.48 (1H, d. J -8Hz). 7*7.7 (1H. m). 7.87 
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(2H. br d), 850 (1H. d. J=8Hz). 8.3-8.5 (1H, m), 8.68 (1H, d, J ■ 5Hz), 11.74 (1H. s) 

(4) IR (Nujol) : 3230. 1 840, 1 525. 1 445 cm" 
NMR (DMSO-ds. S) : 1.6-1.8 (1H. m). 1.8-2.1 (1H. m). 2.7-3.2 (5H. m). 3.8-3.7 (1H. m). 3.8-4.1 (1H. m), 4.28 
(1H, br 3). 4.5-4.7 (2H. m), 4.7-5.1 (2H. m), 7.0-7.5 (10H, m), 7.5-7.7 (1H. m). 7.87 (2H. br s). 8.00 (1H. d, 
s J=8Hz). 8.45 (1H. br d. J=8Hz). 8.88 (1H. d. J=5Hz). 11.79 (1H. s) 



Example 48 

10 The object compounds were obtained according to a similar manner to that of Example 30. 
(1) IR (Nujol) : 3250.1830, 1525 cm"' 

NMR (OMSO-dt. S) : 1.06-1.70 (6H, m). 2.50-3.10 (4H. m), 2.72 (s) and 2.77 (S)(3H). 3.53 (1H. d. J = 15Hz). 

3.82 (1H. d. J-15HZ). 4.20-4.40 (1H. m). 4.43 (s) and 4.48 (S)(2H). 4.80-5.05 (1H. m). 6.90-7.40 (14H. m), 

7.58 (1H, d. J=8Hz). 8.02 (4H. br s). 8.42 (1H. d. J=8Hz). 10.93 (1H, s) 
18 (2) IR (Nujol) : 3200. 1625. 1535. 1205 cm" 1 

NMR (DMSO-<k. «) : 1.5-15 (4H. m), 2.70 and 2.78 (3H. s). 2.7-3.1 (4H. m). 4.4-4.7 (3H. m). 4.8-5.1 (1H. m). 

6.9-7.5 (14H. m). 7MS (6H. m). 11.78 (1H. s) 



20 Example 50 

The object compounds were obtained according to a similar manner to that of Example 31. 

(1) The product was used in the next reaction without purification. 

(2) IR (Nujol) : 3280. 1630. 1535 cm" 1 

28 NMR (OMSO-dt. «) : 1.2-1.5 (4H, m). 1.38 (9H. 3). 1.5-1.8 (2H. m). £20 (2H. t J-7Hz). 2.72 (s) and 2.81 
(SK3H). 25-3.2 (6H. m). 4.3-4.6 (3H. m). 4.9-5.1 (1H. m). 8.7-6 5 (1H, m), 7.0-7.4 (12H. m). 7.4-75 (1H, m). 
7.7-75 (2H. m). 8.1-82 (2H, m). 857 (1H, d, J« 8Hz). 1 1 50 (1 H, s) 

(3) IR (Nujol) : 3290, 1630. 1535 cm" 

NMR (DMSO-ds. «) : 1.1-1.5 (4H. m). 157 (9H. s). 1.5-1.8 (2H. m). 2.72 (s) and 2.81 (S)(3H), 2.8-3.1 (4H. m), 
30 3.49 (2H. d. J»8Hz). 43-4.8 (3H. m). 45-5.1 (1H. m), 687 (1H. t, J»6Hz). 65-7.4 (12H, m). 7.44 (1H. d, 
J-7Hz). 7.7-75 (2H. m). 8.1 -&2 (2H, m). 858 (1H, d, J»8Hz). 11.60 (1H, s) 

(4) IR (Nujol) : 1680. 1640. 1830. 1545 cm' 1 

NMR (DMSO-Os. J) : 1.1-1.7 (8H. m). 1.19 (6H. t J»7Hz). 25-35 (12H. m). 2.72 (s) and 2.77 (s)(3H). 3.4- 
3.7 (2H, m). 4.2-45 (3H. m), 45-6.0 (1H. m). 65-7.4 (14H. m). 7.55 (1H. d. J=8Hz). 7.99 (1H. d. J =8Hz), 
38 ai-82 (1H. m). &40 (1H. d. J»8Hz). 10.27 (1H. s). 1051 (1H. 8) 

(5) NMR (COO). S) : 152 (3H, d. J=8Hz). 1.41 (9H. s). 1.4-2.0 (4H. m). 2.67 and 2.81 (3H. s), 2.10 
(1H. s), 255-3.15 (4H, m), 3.7-4.1 (1H, m). 4.1-4.75 (5H. m). 455-6.25 <3H. m). 5.78 (1H. d, J = 8Hz). 6.9-7.4 
(12H. m), 7.7-82 (3H. m). 9.66 (1H. br s) 

(6) IR (Nujol) : 3280, 1730. 1640. 1525 cm' 1 

40 NMR (DMSO-ds. <) : 15-2.1 (3H, m). 2.1-2.3 (2H. m). 25-2.5 (1H. m). 2.68 (s) and 2.73 (sK3H). 2.7-3.2 (2H. 
m). 35-34 (1H. m). 35-44 ($H. m). 43-5.1 (1H. m). 5.01 (8) end 5.03 (»X2H). 5.11 (2H, 3). 6.9-7.5 (24H. 
m).7.7-7i (IKm), 749 (1H. d. J-7Hz). 85-8.1 (1H. m). 848 (1H, t. J -7Hz), 11.68 (1H. s) 

(7) m 9MaO : 3280. 1728. 1640. 1525 cm" 

NMR (DMSO-dc. I) : 1.8-2.1 (3H, m). 25-25 (3H, m), 247 (s) and 2.72 (sK3H). 2.7-3.1 (2H, m), 3.4-3.6 (1 H, 
« mfc 34-44 <BH m), 48-45.1 (1H, m). 458 (s) and 5.00 (sK2H). 546 (2H, s). 65-7.0 (2H. m). 7.0-7.4 (20H. 
mK 7M (2H d, J "8Hz), 7.79 (1H. s). 840 (1H, d. J»8Hz). 82-85 (1H. m). 85-8.6 (1H, m). 11.85 (1H. s) 



Example 51 

so 

The object compounds were obtained according to a similar manner to that of Example 32. 

(1) mp: 133-137* C 

IR (Nujol) : 3280. 1620. 1546, 1218 cm" 

NMR (DMSO-dt. S) : 1J) (3H. d, J«8Hz). 14-15 (4H. m), 159 (3H, s). 2.70 and 2.77 (3H. s). 25-32 (4H. 
M m). 35-425 (3H, m). 45-45 (2H. m). 4.71 (1H. d, J -6Hz), 45*1 (1H, m). 65-75 (15H, m). 8.0-a35 (4H. 
m), 11.8 (1H, br) 

(2) IR (Nujol) : 3250. 1646. 1520 cm" 

NMR (DMSOO*. J) : 1.3-1.6 (2H. m). 1.7-2.1 (2H, m). 2.79 (s) and 259 (s)(3H). 25*4 (3H, m). 3.6-3.7 (1H. 
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m). 3.9-4.1 <1H, m), 4.35-4.65 (2H, m). 4.72 <1H, d, J = 3Hz), 4.9-5.1 (2H, m), 7.0-7.4 (12H, m), 7.44 <1H, d, 
J* 7Hz), 7.7-7.9 <2H, m). &1-8.2 (1H, m), 11.53 (1H, s) 

(3) mp: 167-169 # C 
IR (NujoO : 1645, 1585, 1550, 1520 cm" 1 
6 NMR (DMSO-d«, i) : 1.4-22 (4H, m), 2.6-3.4 (8H. m). 3.6-3.9 (2H, m), 42-4.6 (2H, m). 4.8-5.1 (1H f m), 5.3- 
5.8 (1H ( m), 6.7-7.5 <13H, m), 7.6-7.8 (1H, m). 7.8-8.1 (1H, m), 11.46 (1H. br s) 





Bemental Analysis. Calculated for 


10 


C32H34N«Oa : 






C 73.54, H 6.56, N 10.72, 




Found : 


C 73.32, H 6.59, N 10.56 



(4)mp:l75'C(dec.) 
IR (Nujol) : 3300, 1695, 1675. 1630. 1600. 1570, 1530 cm -1 

NMR (OMSOdt. <) : 1.5-1.9 (3H, m), 1*-2.1 (1H, m), 23-3.1 (4H, m), 3.4-3.8 (4H, m). 4.4-4.8 (3H, m). 5.0- 
5.1 (1H. m), 7.0-7.3 (11H, m), 7.41 (1H. d. J«8Hz). 7*0 (1H, s), a(W.1 (1H, m), A2-8.4 (1H, m). 11.61 (1H. 

30 



20 ' 



Elemental Analysis. Calculated for 
C»Ha2N4<V3/4CaHsOH : 


Found : 


C 72.47. H 6.63, N- 10.09 
C 72.14, H 6.53, N 10.05 



Example 52 

so The object compounds were obtained according to a similar manner to the former half of Example 32. 

(1) NMR (DMSO-<k. «) : 1.2-1.8 (6H, m). £4-2* (2H, m>, 2.72 (8) and 2*1 (SK3H). 2.8-3.1 (6H. m). 
4.4-4.8 (3H. m). 4.8-6.1 (1H. m). 7.0-7.4 (12H. m). 7.46 (1H, d. J=8Hz). 7.8-8.1 (4H. m). 8.1*3 (3H. m). 
8.40 (1H. d. J -8Hz). 11.75 (1H. a) 

(2) NMR (DMSOd,. «) : 14-1 * <8H. m). 2.72 (a) and 2.81 (aX3H). 2.8-3* (4H. m). 3.4-3.8 (2H. m). 
30 4.3-4.8 <3H. m). 4*6.1 (1H, m), 7.0-7.4 (12H, m). 7.4-7* (1H. m), 7*3 (1H. d. J-8Hz), 8.0-8.3 (5H. m). 

8*9 (1H. d. J-8Hz). a4-&6 (1H. d). 11.73 (1H, a) 



Exampla S3 

40 

Tha object compounda were obtained according to a similar manner to that of Example 16. 
(1) IR (Nujol) : 3800. 3400. 1685. 1640. 1600. 1500 cm- 1 
NMR (DU80d». I) : 2*-2* (1H. m). 2.78 (a) and 2.79 (a)(3H). 3.0-3* (1H. m). 3.00 <s) and 3.12 (s)(3H), 
334* (2H m\ 4*4.7 (2H, my, 4*8.1 (2H. m). 5.58 (1 H. t. J - 7Hz). 8*-7* (1 5H. m). 8.38 (1 H, d, J = 8Hz) 
48 (2? IR (Nutof) : 3300, 1825, 1480 cm"' 

NMR (DM80-*. S) : 2*-2* (1H, m). 2.75 (a) and 2.78 (aX3H), 3.0-3* (1H, m). 3.08 (3) and 3.11 (sM3H), 
3.4^.7 (2H. m). 4.1-4.7 (2H. m). 43-6.1 (2H. m). 5.57 (1H, t J-7Hz), 6.74 (1H. d. J-16Hz). 6.9-7.6 (16H, 
m),a22(1H.d.J°8Hz) 

(3) IR (Nujoi) : 3300, 1730. 1610. 1530 cm" 1 
SO NMR (DM80-dt, a) : 1.7-1* (1H, m), £1-2* (1H. m). £71 and 2.78 (3H. a). £8-3.1 (2H. m), 3.8-4.0 (2H. m), 
4.01 <2H. 3). 4*1 (1H. m). 4.43 (2H. a). 4.68 (1H. m). 4*7 (1H. m), 5.12 (2H. a). 7.0-7* (12H. m). 7.46 (1H. 
d. J -7.8Hz). 7*5 (1H. a). 8*7 (1H, d, J-7.4Hz), 8.45 (1H. m) 



sa Example 54 

Tha object compounda were obtained according to a similar manner to the latter half of Preparation 20. 
(1) IR (Neat) : 1640. 1820, 1536 cm"' NMR (DMSO-o*. «) : 1.00 (a), 1.02 (a), 1.06 (s). 1.09 (s). 1.10 
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(9) and 1.12 (s)(9H). 2.8-2.9 (1H. m), 2.76 (s), 2.78 (s) and 2.81 (s)(3H), 3.07 (8). 3.11 (s) and 3.14 (s)(3H), 
3.1-3.7 (3H. m). 3.80 (s). 3.82 (s) and 3.84 (s)(3H). 4.1-5.0 (2H, m). 5.0-5.2 (1H. m), 5.5-5.8 (1H. m). 6.8-7.4 
(12H. m). 7.4-7.8 (1H. m), 7.7-8.0 (1H. m), 8.0-85 (1H. m). aiO (1H. s) 

(2) IR (Nujol) : 3440. 1670, 1640, 1600. 1500 cm"' 
NMR (DMSOds. 8) : 0.96 (s) and 1.11 (s)(9H). 2.7-2.9 (1H. m). 2.78 (s) and 2.81 (s)(3H). 3.0-3.3 <1H, m), 
3.09 (s) and 3.13 (3)(3H). 3.4-3.7 (2H. m). 4.22 (d) and 429 (d)(J = 14.5Hz. 1H). 4.71 (d) and 4.78 (d)- 
(J = 14.5Hz. 1H). 4.9-5.1 (1H. m). 5.61 (IR t. J = 7Hz). 6*7.6 (12H. m). 7.6-75 (2H, m), 7.64 (1H, s). 8.32 
(d) and 8.39 (d)(J= 8Hz, 1H) 



JO 



18 



Elemental Analysis. Calculated for 
CsiHaaNjOs : 


Found : 


C 71 .68, H 6.90, N 7.38 
C 71 .61. H 6.87, N 725 
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Example 55 

The object compound was obtained accorrtng to a similar manner to that of Example 19. 
IR (Nujol) : 3350, 1630, 1615. 1530, 1175. 900 cm' 1 

NMR (DMSOds. 3) : 1 .9-2.1 (1H, m), £1-2.4 (1H, m), 231 (3H, s). 2.68 (s) and 2.73 (sX3H). 2.7-3.1 (2H, m). 
3.7-4.1 (2H, m). 343 (3H. s). 4.40 (2H, s). 4.7-5.0 (2H. m), 5.1-52 (IK m). 6.9-7.4 (14H. m). 7.51 (1H. d, 
J«8Hz), 7.72 (2H, d, J-8Hz), 7.79 (1H, s), &00 (1H. d, J-8H2), 846 (1H, br s) 
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Example 56 

The object compounds were obtained according to a similar manner to that of Example 38. 

(1) IR (Nujol) : 3230. 1625. 1525 cm- 1 

NMR (DMSO-de, 3) : 1.7-Z1 (3H, m), 22-2.5 (3H, m). 2.67 (s) and 2.74 (s)(3H), 2.7-3.1 (2H, m), 3.5-3.7 (2H, 
m), 44-44 (4H. m), 44-44 (1H f m), 44-5.1 (1H, m), 64-7.4 (12H, m), 7.45 (1H, d, J»7Hz). 7.82 (1H, s), 
8.00 (1H, d, J»8H2), a4-6.7 (1H, m), a7-84 (1H, m), 11.73 (1H, s) 

(2) IR (Nujol) : 3400, 1625, 1540 cm* 1 

NMR (DMSO-<fc. 3) : 24-24 (1H, m). Z74 (s) and 2.79 (a)(3H), 3.0-34 (1H, m), 3.12 (s) and 3.15 (s)(3H) ( 
3.4-34 (2H. m), 344 (3H, •), 44-44 (2H. m), 44-54 (2H, m), 549 (1H. t, J -6Hz), 64-7.3 (12H. m), 7.50 
(1H, d, J»8Hz». 7.78 (1H, d, J»8Hz), &06 (1H, s), &12 (1H. d, J-8H2) 



Example S7 

Hm object compound was obtained accordng to a similar manner to that of Example 22. 
IR (Nufof) : 3200. 1690. 1525 cm -1 

NMR (DMSTXfc. t) : 1S-2J0 (1H. m). 2.3-3^ (3H. m). Z66 (s) and 2.72 (s)(3H), 2.83 (3H. s), 3.5-4.3 (3H, m), 
4.40 (2H. br a). 4M.1 (2H, m), 8.9-7.55 (14H, m), 7.80 (1H. s). 7M1 (1H. m). 14-8.7 <1H. m), 11.62 (1H. 
9) 



so 



SB 



r- i ■■■■ iii. co 

example oa 

The object compound was obtsined a ccord in g to a similar manner to that of Example 38. 
IR (Nujol) : 3220. 1660. 1640, 1630. 1525 cm' 1 

NMR (DMSO-dt. 8) : 1.22 (6H t J = 7Mz), 1.7-1^ (1H. m). 23-3.3 (14H m). 4.0-4.8 (4H. m). 4.6-4.8 (1H, m), 
4.8-5.1 (1H. m>. 8*7.4 (12H, m). 7.48 <1H. d. J»7Hz). 7.80 (1H. s). 739 (1H. d, J=8Hz), a4-8.7 (2H, m). 
10.38 (1H, br s),1 1.77(1 H.s) 
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Example 59 

The object compound was obtained according to a similar manner to that of Example 40. 
IB (Nujol) : 3200. 1630 (sh). 1600, 1525 cm" 1 
5 NMR (DMSO-d*. *) : 1.75-1.9 (1H, m), £1-2.3 (1H f m) t 2.69 and 2.77 (3H. s). 2.9-3.1 (2H, m), 3.59 (2H, s), 
3.8-4.0 (2H t m), 423 (1H, m), 4.42 (2H. s), 4.69 (1H, m), 4.36 <1H, m). 7.0-7.3 (12H, m), 7.47 (1H, d, 
J = 7.4Hz), 7.69 (1H, s). 8.06 (1H, d ( J=»7.3Hz), 8.45 (1H. m) 



10 Example 60 

The object compound was obtained according to a similar manner to that of Example 41 . 
IR (Nujol) : 3400, 1600. 1530 cm* 1 

NMR (DMSO-d«, *) : 1.83 (1H, m), 2.18 (1H, m). 2.70 and 2.77 (3H, s). £9-3.1 <2H. m). 3.58 (2H. s). 3.91 
is <2H, br), 4.19 (1H ( m). 4.4-4.75 (5H, m), 436 (1H, m), 6.9-7.4 (13H, m), 7.87 (1H, br s). 8.04 (1H. m), 8.45 
(tH.br) 



Example 61 

20 

The object compound was obtained according to a similar manner to that of Preparation 4. 
IR (Nujol) : 3300, 1640. 1530 cm" 1 

NMR (DMSOdc. *) : 1.75-1.9 (1H. m), 2.06-23 (1H, m), 2.65 and £71 (3H, s). 2.8-3.5 (4H, m), 3.6-3.8 (3H, 
m), 425-4.6 (4H. m), 43-6.06 (2H, m), 6.4 (2H. br), 636-7.4 (14H, m), a59 (d, J«7.7Kr) and 9.03 (d, 
20 J-7.7H2M1H) 



Example 62 

ao The object compound was obtained accorcfing to a similar manner to the latter half of Example 32. 
IR (Nujol) : 3300, 1720. 1630. 1536 cm' 1 

NMR (0M8O*fc. *) : 13-13 (4H, m), 23-23 (4H. m), 2.69 and 2.78 (3H. s). 23-3.3 (4H. m), 4.4-4.7 (3H, m). 
4.86-62 (1H. m). 635-73 (13H, m), 7.7-73 (2H, m), 8.1-8.46 (3H, m), 113 (1H, s), 12 (1H, br) 

x 

Example 63 

To an ic e-cooled solution of Starting Compound (0.45 g) In methanol (45 ml) was added 1N sodium 
hydroxide (0.75 ml) solutton. The solution was stirred for two hours at room temperature. After concentra- 
te ton, the product was extracted with ethyl acetate and the organic layer was washed successively with water 
ml eecflum chloride soluton, and was dried over magnesium sulfate. After evaporation of the solvent, the 
sofcf noftdbe wee washed wtth ethyl acetate, filtered and dried to give Object Compound (030 g). 
mp : 1*1-136* C 

IR <N4* : 344a 327* 1720. 1860, 1630, 1605, 1580, 1635 cm* 1 
49 NMR (DMBCKcfc. *) : 1.7-2.1 (2H, m), 23-3.4 (4H. m), 3.5-4.0 (4H. m), 336 (3H, s), 4.2-5.2 (7H. m), 8.9-7.4 
(12H, m). 7.48 (IK d, J»8Hz), 7.88 (1H, s). &06 (1H, d, J«8Hz). 838 (1H, s) 



CMme 

so 

1 A compound of the formula 
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io R 1 — Y — CO — A — N — CH — CO— N 




R* 
R 5 



wherein R 1 is lower aOcyl, aryl. arylamino. pyridyl. pyrrolyl. pyrazolopyridyl. quinolyl, or a group of the 
75 formula: 

20 Z 



wherein the symbol of a line and dotted line is a single bond or a double bond, 
X is CH or N, and 
a - ZisO.SorNH, 

each of which may have suitable substttuent(s); 
R 2 la hydrogen or lower alkyi; 
R 3 la hydrogen or hydroxy; 

R 4 ia lower alkyi which may have suitable subatituent(s), and 
^ R 9 is arflower)alkyl which may have suitable substHuent(s) or pyr1dyl(lower)aflcyt, or 

R 4 and R 5 are linked together to form benzene-condensed lower aJkylene; 

A Is an amino acid residue excepting D-Trp, which may have suitable subst)tuent(s); and 

Y is bond, tower aflcylene or lower alkenylene, 

and a pharmaceuticaily acceptable salt thereof. 
x 2. A compound of claim 1, wherein 

R 1 is lower aJkyf, aryl which may have one to three substftuent(s) selected from hydroxy, tower alkoxy and 

KN-dl fl owe Ool cytamino, arytamtno, pyridyl, pyrrolyl, pyrazolopyridyl, quinoiyt, benzofuryl, benzothienyl, a 

group of the formula : 



40 




wherein R* is hydrogen or estofified carboxy, or a group of the formula : 



60 




" wherein X Is CH or N, 

Ff is hydrogen, lower aficyl, carboxy(!ower)alkyt. estertfled carboxy (tower^kyi, N,N-di(!ower)alkylamino- 

(kmer)alkyl or N,hWj(tower)alkyiamincKkw»e^ and 

R 7 is hydrogen, hydroxy, halogen, tower alkyi, lower alkoxy, N.N-diOower^Scytamino or acyl, 
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R 2 is hydrogen or lower aikyl, 
R 3 Is hydrogen or hydroxy, 

R 4 Is lower aikyl, hydroxy(tower)aIkyl or acyloxy(!ower>alkyl, 

R 8 is ar(1ower)aikyl, haloar(lower)alkyl, halo(lower)alkylar(lower)alkyl or pyridyl(lower)alkyl, or 
R 4 and R 5 are linked together to form benzene-condensed lower aJkytene, 

A Is a bivalent residue derived from an amino acid selected from proline, hydroxyproline, glycine, serine, 
asparagine, arrtlnoisobutyric acid, azetidinecarboxyllc acid, thioproline. aspartic acid, lysine, methionine, 
threonine, alanine, ornithine, hydroxypiperidlnecartooxyllc acid, 4-acytoxyproline, 4-tower alkoxyproline. 4- 
carboxy(tower)aJkoxyproline, 4-esterified carboxy(lower)aikoxyproline, 4-lower alkylthioproline, 4- 
aminoproline, 4-acylaminoproline. 0*-lower alkylserine, O'-arflowerJaikylserine, thioproline sulfoxide, 
thioproline sulfone, 0*-ar(lower)aikyl hydrogen aspartate, (carbamoyl and hydroxy substituted lower ai- 
kylamino)-0-aapartate, carbamoylflower)aIkylamino-0-aspartate, morpholine- ^-aspartate, (carbamoyl and 
lower alkylcarbamoyl substituted lower aJkylaminohl-aspartate, N*-acy I lysine, N 9 -acylomithine, and 
Y Is bond, lower alkylene or lower alkenylene. 

3. A compound of claim 2, wherein 
R 1 is lower aikyl, ary! which may have one to three substituent(s) selected from hydroxy, lower alkoxy and 
N,N-d)<lower)alkyiamino, aryiamino, pyrldyl, pyrrolyl, pyrazolopyrtdyl, quinoiyl, benzofuryl, indazolyl, berv 
zothienyl, a group of the formula : 




wherein R* is hydrogen or lower afkoxycarbonyl, or a group of the formula : 




wherein R* Is hydrogen, lower aikyl. cartxwy(tower)afcy1, lower atoxycarbonyl(tower)alkyl, N,N-di(lower>- 
alkylamino(k)wer)ai(yl or N,NHi(tower)alkyla mi no<^^ afcyl, and 

R 7 la hydrogen, hydroxy, halogen, lower aftyt, lower aikoxy or N,N-dl(lower)alkytamino or lower alkoxy car- 
bonyt, and 

R* la lower afcyk h*tary(tawer)aflcy1 or lower aikanoytoxy(tower)aflcy!, 

RF ttarflowerlalcyf. Hetoarttower)aikyl, hak*tower)aicytar(K^^ or pyr1dyKtower)afcy!. or 

R* mtt HP emlnfeecr together to form benzene-condensed lower afcytene, 

A to tjSMM reektue derived from an amino add s ele ct ed from proftne, 4-hydroxyproilne, glycine, serine, 
aapmqf|* framtno to otoutyrte acid, azetMlne-2-carbaxylc add, thtoproflne, aspartic add, lysine, methionine, 
threonine, atanine, ornithine, S ^ydroxyplperkflne-2-carboxyflc add, 4-tower alkanoyioxyprofine, 4-lower 
aflcanee utf onytaxy p roane, 4-erenesuttonytoxyproine, 4-cartoamoytaxyprdine, 4-tower alkoxyproline, 4- 
«baxy(tower}aOcoxyproane, 4-tower akoxycarbony Mower alkoxyproline, 4-tower aHcyfthloproline, 4- 
sminoproine, 4K»tX3xy(lower)ail(anoytamtnop +*nrtrx>(tower)aJkanoytam^ 4-ar<lower)- 

afkoxycartxyytamtrK>(toww 4-amlno and carboxy substituted lower ah 

ka n o y lami noproane. 4-arXtower)aikoxycarbonyia^ and ar<tower)aflcoxycartx>rtyl substituted lower al- 
kanoytaninoproilne, 4-ox a l oa minopr o Bne, 4-tower ataxyalaminoproSne, 4-tower ataneeuKonylaminoproiine, 
4-N^(tower)alk7t8mtno(tower)al^ OMower alkyteerlne, O*-«r0ower)aikylserine. 

thioproine sulfoxide, thtoproUne suffone, 0*-arttower)afoy1 hydrogen aspartate, (carbamoyl and hydroxy 
substttuled tower afcylvntooh^-espartats, c»rbamoyl(kmer)efeytar^ morpholno-^aspartate, 
(carbamoyl ml tower aBcytoarbamoyl substituted lower afkylamino>-4-a8partate, N«-ar(lower)- 
atoty cM too n yByaine, hr*4uitow(lower)eikoxy N*-N,hWi(tower)aflcytemino4ower aflcanoyl- 

lysine, N*-morprx>GrKxarbonyllysine, N*-N-tower alkoxycarbonyW44ower afkoxycarbcxiyKlower)aikylamin(> 
(tower)alkanoyllysine, N«-<hydraxy and lower aikanoytamino substituted lower aikanoyl)lysine, N«-{hydroxY 
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and lower alkoxycarbonylamino substituted lower alkanoyl)lysine, l^-lower alkoxycarbonyiamino(lower)- 
alkanoyllysine. N*-amino(lower)alkanoyllysine, N 9 -ar(!ower)alkoxycarbonylornithine ( ^-(hydroxy and lower 
alkanoylamino substituted tower alkanoyl)omithine f N s -(hydroxy and lower alkoxycarbonylamino substituted 
lower aflcanoyDomrthine. 

4. A compound erf claim 3. wherein 
R 1 Is indazolyl or a group of the formula : 



wherein R* Is hydrogen, lower alkyl, carboxy(tower)aIkyl, lower alkoxycarbonyl(lower)atkyl, N,N-di(lower)- 
atkytammo(lower)aikyt or N,N-di(tower)aikylamlno(lower^ and 
R 7 is hydrogen, hydroxy, halogen, lower alkyl, lower alkoxy or N,N-dl(1ower)alkylaminp, 
R 4 is lower alkyl, hydroxy 0ower)aJkyl or lower aikanoyloxy(lower)att(yl, 

R 5 is phenyl (lower)alky1, ha)ophenylflower)alkyt, halo^er)alkylphenyt(lower)alkyl or pyrtdyi(1ower)aJkyi, and 
A fa a bivalent residue derived from an amino acid selected from proline, 4-hydroxyproflne, glycine, serine, 
asparaglne, 2-aminoisobutyrte acid, azetidne-2-carboxytic acid, thioproline, aspartic acid, lysine, methionine, 
threonine, alanine, ornithine. 5-hydroxypipertdlne-2-carboxyflc acid. 4~Jower alkanoyloxyproline. 4-tower 
alkaneautfbnyloxyproflne, 4^Dhenytsulfonytoxyprofine, 4-carbamoyloxyprollne, 4-lower alkoxy proline, 4- 
carbaxy(tower)al<Gxypro§ne t 4-lower aitoxycarbonyWower alkoxy proline, 4-lower alkytthioproline, 4- 
aminoprollne, 4<arboxy0ower)aikarK)ytaminoproMne, 4-amino(lower)aD(anoylaminoproUne, 4-phenyt[tower>- 
aikoxycarbonylamino<tower)alkanoytamlr^ 4-amlno and carboxy substituted lower al- 

kanoytamlnoproSne, 4-phenyl(lower)alkoxycarbonylamino and phenyl(lower)aikoxycarbonyl substitited lower 
alkanoytaminoproline, 4-oxaloamlnoproUne, 4-lower alkoxafytaminoproline, 4-lower alkanesul- 
fonylaminoprofine, 4-N,N^(tower)aikyiamlno(k^^ O^lower alkytserine, C^-phenyl- 

(lower)dkyfsertne, thioproline sulfoxide, thioproline sulfone 0*-phenyl(tower)aikyl hydrogen aspartate, 
(carbamoyl and hydroxy substituted lower aixyteminohl-aspartate. carbarrK>yl(kmer)aikylamtno-^aspartate. 
morphoflnch0*aspartate, (carbamoyl and lower aOcylcarbamoyl substituted tower alkylamino)-j8-aspartate, N 6 - 
phenyl (tower )al k oxycaitxxiyllystne, ^4talophenyl(tower)alkoxyc8itx^nyiryslne. N < -N,N-di(lower)aikylamino- 
lower aDcanoyilysine, ^-morphoBnocarbonyflystne, f^-N-lower aikoxycarbonyl-N-lower alkoxy carbonyl- 
(lower)alcytamino(kywer)aikam N* -(hydroxy and lower a&anoylamino substituted lower aJkanoyl)- 

lysine, N 1 -(hydroxy and lower alkoxycarbonylamino substituted lower afcanoyl)lysine, N 6 -lower 
alkoxy car bonylaminofloww N*-amino(lower)alkanoylfysine, NS-phenylflower)- 

alkoxycartoonylornithine, tf 1 -(hydroxy and lower aOcanoylamino substituted lower alkanoyljomrthine, N 5 - 
(hydraxy and lower attaxycaibonytamino substituted lower aflcanoyQomithine. 

5. A compowd of claim 4, wherein 
R 1 la Manly! or a group of the formula : 



wherein R* la hydrogen, methyl, isopropyi, carboxymethyt, tybutoxycarbonylmethyl, N,N-dimethylaminoethyl 

or N,N-dtmelhylaminoethylcar^ and 

R 7 la hydrogn, hydroxy, cNoro. methyl, methoxy or N.N-dlmethylamino, 

R? Is hydrogen or methyl, 

FP la hydrogen or hydroxy, 

R 4 la methyl, hydroxyethyl or acetytoxyethyt, 

R 5 la benzyl, ftuorotonzyt, chlorobenzyL trtfluoromethylbenzyl or pyrtdyflmethyl. 
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is Pro, D-Pro, ProUOH) , Gly, Ser, Asn, Aib, Azt, 
Tpr, Asp, Lys, Met, Thr, Ala, Orn, OH 
Tpr(O), Tpr(0 2 ), ProUOO^C^Bu*) , 
ProUOMs), Pro(4NB 2 ), 

C0 2 H , 

Pro(4NHCOC0 2 Bt), Pro(40COMH 2 ) , Asp(OBzl), 
pGln-NHBu* Br 2 N ( CH 2 ) 2 CO-| 

Asp , Lys(Z), Lys, 




Boc-Thr— j Ac -Thr — j j— COCHjN 

Lys, Lys, Lys 



CH-CO«Bu t 
/ 2 2 



Lys , Pro(40Ac), Pro ( 4HHCOCH 2 NHZ ) , 

Pro(4NHCOCB 2 NB 2 ), Pro(4MHCO(CH 2 ) 2 CHC0 2 Bzl), 

NHZ 

Pro ( 4NBCO ( CB 2 ) 2 CBC0 2 B ) , Pro ( 4MBCO ( GH 2 ) 2 C0 2 E ) ' 
Pro(4NHCOC0 2 H), Pro(40Ts), Pro(4SMe), Pro(40He), 



Thr-NHj f^C!/ 0 



r 

Sex(Bsl), Lys(Cl-Z), Asp , Asp 

pQly-MB^ Boc-pAla— | 
Asp , Ser(Bu t ) , Orn(Z), Lys, 

Boc-Oly— j Boc-Thr— | 

Lys, Orn, 

Pro ( 4MHC0CH ( CH 2 ) jCOjBzl , Ac-Thr-| 

MHZ Orn, 
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70 



H-3Ala— | H-Qly— | 

Lys, Lys, Pro(40CH 2 C0 2 H), 

Pro ( 4NHCOCH ( CH 2 ) jCOjH ) , Pr o ( 4NHMS ) , 

m 2 

Pro(4NHCO(CH 2 ) 2 NEt 2 ) # Pro(40CH 2 C0 2 Bt) or 
pCO(CH 2 ) 2 C0 2 H 
Om ; and 

Y is bond, methylene, ethylene, trlmethytene, or vinylene. 

6. A compound of claim 5. wherein 
R 1 is indazoiyl or imWazotyl. 

R 2 is hydrogen, 
90 R 3 Is hydrogen or hydroxy, 
R 4 Is methyl. 
R 5 is benzyl, and 

Y is bond. 

7. A compound of claim 6, which is selected from the group consisting of : 



28 

■CO- ( 2S , 4R) -Pro ( 40H) -Tyr-M ^ 
» ^>*^ N '" Bzl 

H 



to 



35 



9 and 

Me 



-CO-(2R,4R)-Tpr(0)-Phe-N ^ 

Bzl 



B 

4S Bk A process tor preparing a compound of the formula : 



H 3 



60 



R 2 CH- 4 

R — Y— CO— A — H — CH — CO— N C c 

R 
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TO 



15 



20 



28 



$0 



36 



40 



90 



Wherein R 1 is lower alkyl. aryl, arylamino, pyridyl, pyrrolyl, pyrazolopyridyl, quinolyl, or a group of the 
formula : 



wherein the symbol of a line and dotted line is a single bond or a double bond, 
X is CH or N, and 
Z is 0, S or NH, 

each of which may have suitable substftuent(s); 
R 2 is hydrogen or lower alkyl; 
R 3 is hydrogen or hydroxy; 

R 4 is tower alkyl which may have suitable substftuent(s) ( and 
R 5 is ar(lower)alkyl which may have suitable substttuent(s) or pyr1dyl(lower)alkyl ( or 
R 4 and R 9 are linked together to form benzene-condensed lower alkylene; 
A is an amino acid residue excepting D-Trp, which may have suitable substituent(s); and 
Y is bond, lower alkylene or lower alkenylene, 
or a pharmaceutical^ acceptable salt thereof, which comprises 
(1) reacting a compound of the formula : 



wherein R 2 , R 3 , R 4 , R 9 and A are each as defined above, 
or Its reactive derivative at the amino group 
or a saft thereof, with a compound of the formula : 
R 1 - Y - COOH 

Wherein R 1 and Y ve each as defined above, 
or Ms rmarfye dertvatfve at the carboocy group 
or a aril tfiaraof, to gfce a compound of the formula: 







wherein R\ R 2 , R 3 , R 4 , R 9 , A and Y are each as defined above, 
or a salt thereof, or 
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(2) reacting a compound of the formula : 



5 



10 



IS 




wherein R 2 , R*. R\ R 5 , A, X, Y and the symbol of a line and dotted line are each as defined above. 

or a salt thereof, with a compound of the formula : 

L - Rj wherein R§ Is lower aikyl which may have suitable substituentys), and 

L is an add residue, 

to give a compound of the formula : 



20 



90 



96 




wherein HP. HP, R\ HP. Rj , A. X, Y and the symbol of a One and dotted line are each as defined above, 
or ft aril fltMQ( ar 

(3) subjecting a compound of the formula : 
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10 



•Y — CO— — A- 



-N — CH — CO — N 



"R 5 



16 



N 



20 



wherein R 2 , R 3 , R 4 , R 5 , AXY and the symbol of a line and dotted line are each as defined above, and 
Rg Is protected cartoxy(lower)alkyl, 

or a salt thereof, to elimination reaction of the carboxy protective group, to give a compound of the formula 



30 



36 




wherein R*. R* R 4 , , A, X, Y and the symbol of a line and doited Ine are each as defined above, and 
Rj la carboxy^lower)ei(yt, 
or a art •mof, or 

(4) w^jir Hnga obmpound of the formula : 



so 



56 
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70 



20 



20 



00 



39 



wherein R 2 , R3, R\ R s , A, X. Y, Rf and the symbol of a line and dotted line are each as defined above. 

or its reactive derivative at the carboxy group or a saJt thereof, to amidation reaction, to give a compound of 

the formula : 



R 4 

t^Y — CO — A — N — CH — CO— N ^ g 




wherein R 2 . R». R*. R». A. X. Y and the symbol of a line and clotted line are each as defined above, and 
R£ is carbamoylflower)afl(yl which may have suitable 8ubstrtuent(s), 
or a salt thereof, or 

(5) subjecting a compound of the formula : 



R 1 — Y— -CO—A 




R 4 
R 5 



wherein R 1 , R* t FPJ&JFP and Y are etch as defined above* and 
^ A»j Is an amino ackf residue containing a thio, 

Of a ssA thereof, to oxidsUon reaction, to gtve a compound of the formula : 



50 




wherein R\ RP, R 3 , R*, R* and Y are each as defined above, and 
At> is an amino acid residue containing a sutfinyl or sutfonyl, 
or a sail thereof, or 
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(6) subjecting a compound of the formula 



10 



1$ 



20 



38 




R 1 — Y — CO— — N — CH — CO — N 



e R 5 



wherein R\ R 2 . R 3 , R 4 . R 5 and Y are each as defined above, and 

Ac is an amino acid residue containing an amino, a hydroxy and/or a carboxy, 

or its reactive derivative at the amino, hydroxy and/or carboxy group or a salt thereof, to introduction of the 
amino, hydroxy and/or carboxy protective group, to give a compound of the formula : 




28 



wherein R\ R 2 , R 3 , R\ R*, and Y are each as defined above, and 

A* is an amino acid residue containing a protected amino, a protected hydroxy and/or a protected carboxy, 
or a salt thereof, or 

(7) reacting a compound of the formula : 




R 4 

R S 



wherein R\ R* R 3 , R\ * and Y are each as defined above, and 

A* is an amino add residue containing sulfonytoxy which has a suitable substttuent 

or a salt thereof, with a compound of the formula : 

MaNt 

wherein M a is an alcaflne metal, 
to give a compound of the formula : 
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R — Y — CO — A 




CH — CO-— H 



wherein R\ R 2 . R s . R 4 , R 8 and Y are each as defined above, and 
f s A* is an amino acid residue containing an azide, 

or a salt thereof, and continuously subjecting it to hydrogenation, to give a compound of the formula 



20 




30 



wherein R\ R 2 , R 3 . R 4 . R 9 and Y are each as defined above, and 
Arisen amino acid residue containing an amino, 
or a salt thereof, or 

(8) subjecting a compound of the formula : 




60 



wherein R 1 . RP, RP, R 4 . R* t Y and are each as defined above, 

or a salt thereof, to elimination reaction of the amino, hydroxy andtor cartooxy protective group, to give a 
compound of the formuie i 



ss 



110 



BP 0 394 988 A2 




10 



R 1 -* 



I I 

0 — A_ — M — CH — CO— N 



wherein R', R 2 , R 3 , R*. R*, Y and A, are each aa defined above, 
7g or a salt thereof, or 

(9) reacting a compound of the formula : 



30 



R 1 — Y- 




30 



wherein R\ RP, R 3 , R\ R 8 and Y are each ae defined above, and 
An la an amino acid residue containing a protected hydroxy, 
or a salt thereof, with a compound of the formula : 
MfcSR* 

wherein R* la lower afcyt, and 

Mb is an aikaine metal, 

to give a compound of the formula : 




wherein R\ R», R» R\ RJ. and Y are each as defined above, and 
A, is *i amino add residue contaWnQ lower afeytthlo, 
or a salt thereof* or 

(10) subjecting a compound of the formula : 
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wherein R 2 , R 3 , R 4 , R 5 , A, X, Y and the symbol of a line and dotted One are each as defined above, and 
Rj is amino protective group. 

or a salt thereof, to elimination reaction of the amino protective group, to give a compound of the formula : 




wherein R* R*. R 4 , R*, A, X, Y and the symbol of a fine and dotted fine are each as defined above, 
or a salt thereof* or 

(11) subjecting a compound of the formula : 




R 1 — Y — CO — A — N — CH — CO— H 



R 5 



wherein R', R*.R>, R*. A and Y are each as defined above, and 
RJ| te pratBctsd hydraxy(lower)afcyi. 

or a saK thereof, to eimination reaction of the hydroxy protective group, to give a compound of the formula 
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Y— CO — A — H — CH — CO — M 



wherein R 1 , R 2 , R 3 , R 9 , A and Y are each as defined above, and 
Rj Is hydroxyOowerJalkyl, 
or a salt thereof . 

9* A pharmaceutical composition which comprises a compound of claim 1 and a pharmaceutical 
accepvte carrier or exc^xonL 

10. A process for preparing a pharmaceuticai composition which comprises admixing a compound of 
claim 1 with a pharmaceutical^ acceptable carrier or extipient 

11. A compound of claim 1 for use as a medicament 

12. A compound of claim 1 for use as a tachykinin antagonist 

13. A compound of claim 1 for use as a substance P antagonist 

14. A use of a compound of claim 1 for manufacturing a medcament for treating tachykinin mediated 
dlssesoa. 

15. A method for treating tachykinin mediated diseases which comprises administering a compound of 
claim 1 to human or animals. 
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